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SECTION 1

Introduction

This Work Plan presents the tasks and procedures that will be implemented to investigate and if
necessary, remediate, radiologically impacted sites in Parcels B, C, D-2, E, G, UC-1, UC-2, and UC-3 within
Hunters Point Naval Shipyard (HPNS), San Francisco, California (Figure 1-1). This Work Plan covers the
radiological management of the project and describes survey procedures and methodologies that will be
implemented as part of the radiological investigation activities at the former HPNS.

Radiological surveys and remediation were previously conducted at HPNS as part of a basewide
Time-critical Removal Action (TCRA) in accordance with the Action Memorandum (Navy, 2006). Tetra
Tech EC, Inc. (TtEC), under contracts with the Department of the Navy (Navy), conducted a large portion
of the basewide TCRA from 2006 to 2015. There have been various allegations of data falsification
committed by TtEC employees during the TCRA. An independent third-party evaluation of TtEC data
found evidence of manipulation and falsification (Navy, 2017a, 2017b, 2017c, and 2017d). As a result,
the Navy will re-perform characterization surveys, remediation (if necessary), and final status surveys at
sites with historically known contamination and conduct a site investigation on all radiologically
impacted sites that were surveyed by TtEC.

The lead agency at HPNS is the Navy, and the lead federal regulatory agency is the United States
Environmental Protection Agency (USEPA). Based on the allegations of data falsification, the Navy
assembled and is leading a Technical Team (a group of technical experts) to conduct an evaluation and
prepare a sampling plan for radiological data. The Technical Team includes representatives from USEPA,
California Department of Toxic Substances Control, California Department of Public Health, and the City
of San Francisco. An independent third-party team of nationally recognized experts has been contracted
to support the Technical Team and perform the evaluation and confirmation investigation. This team
includes Battelle; Cabrera Services Inc. (Cabrera); CH2M HILL, Inc. (CH2M); Perma-Fix Environmental
Services (Perma-Fix); Remwerks; and SC&A Environmental Services and Consulting. Oregon State
University provides technical liaison support for the community. Oak Ridge Associated Universities
provides independent review of reports and work plans.

1.1  Radiological Data Evaluation Findings

Radiological Data Evaluation Findings Reports (Navy, 20173, 2017b, 2017c, 2017d, 2018) were generated
to summarize background information and data evaluation activities conducted on the historical
radiological data collected by TtEC. The reports included the soil data at Parcels B, C, D-2, E, G, UC-1, UC-
2, and UC-3, and building interiors. The evaluation was conducted to (1) identify anomalies (unusual or
suspect data) that suggest the possibility of prior data manipulation or falsification, (2) further evaluate
the anomalies, and (3) recommend additional action if potentially manipulated or falsified data were
identified. The evaluation process for soil included developing databases; establishing a list of primary
radionuclides to evaluate; running statistical and logic tests to identify inconsistencies in soil data;
performing graphical data reviews to identify anomalies or unusual trends; identifying historically
significant sites to find out where potential contamination could be present, and whether manipulation
or falsification of data could have underestimated site conditions; identifying sites based on allegations;
developing a form to standardize the assessment and document the data evaluation results for every
survey unit; and conducting and documenting data reviews.

Soil sample data from trench units (excavated areas created during removal of storm drains and sanitary
sewer lines), fill units (excavated material from trench units that was used as backfill), and current
buildings and former building sites (survey units where soil was collected in surrounding areas or in
crawl spaces) were evaluated. Based solely on a review of the data previously collected by TtEC and the

NG04191714565D0O 1-1
CH2M-5000-FZ12-0002
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findings of the data evaluations, recommendations are provided for no further evaluation, reanalysis of
archived samples, or confirmation sampling. These recommendations are defined as follows:

e No Further Evaluation — No further evaluation of the data is recommended during this phase of the
project because it did not appear that data manipulation or falsification by TtEC had occurred in the
final systematic soil sample data. This designation is not meant to apply beyond the evaluation of
the data and does not preclude other actions that may be taken by the Navy.

e Reanalysis of Archived Samples — Reanalysis of the archived soil samples (samples collected by TtEC
that may be available in onsite storage) collected as initial systematic sample data at an offsite
laboratory is recommended. The evaluation indicated evidence of potential data manipulation or
falsification given the methods used to review the data. The purpose for the reanalysis is to (1)
compare the initial systematic sample results to the release criteria to see if the results may reveal
that the release criteria were met and remediation was not required even though final systematic
sample results were potentially manipulated and falsified, or (2) provide offsite laboratory results to
document current site conditions.

¢ Confirmation Sampling — Collection of additional soil data is recommended during this phase of the
project. The evaluation indicated evidence of potential data manipulation or falsification based upon
the methods used to review the data. The available data are suspect, and additional data are
needed to document current site conditions.

The Technical Team has decided to address all radiologically impacted sites that were surveyed by TtEC,
regardless of whether falsification was identified. Task-specific plans (TSPs) will be provided detailing the
extent of survey activities.

1.2 Purpose

The purpose of the investigation and remediation (if necessary) is to collect data to accomplish the
following:

1. Establish naturally occurring background and ubiguitous anthropogenic fallout levels at HPNS.
2. Update the conceptual site model (CSM).

3. Demonstrate that remedial action objectives have been met in accordance with the records of
decision (Navy, 1997, 2009a, 2009b, 2009c, 2010a, 2010b, 2013, 2014).

4. Obtain and provide Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) and regulatory closure of the site.

1-2
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1.3 Work Plan Organization
This Work Plan for sampling is organized as follows:

¢ Section 1 Introduction — provides information on radiological data findings and the purpose of the
investigation.

e Section 2 Conceptual Site Model — summarizes facility and site description and background, and
investigations conducted to date.

e Section 3 Project Requirements — outlines the roles and responsibilities of personnel as well as
required training, health, and safety protocols to be followed.

¢ Section 4 Survey Design — identifies radionuclides of concern (ROCs), survey designs for soil,
buildings, and background reference areas, and describes survey instrumentation.

e Section 5 Survey Implementation — provides a description of each work activity and a general
overview of the sampling plan steps.

e Section 6 Data Evaluation — describes the process for reviewing and evaluating radiological data,
and making decisions based on the survey results.

e Section 7 Radioactive Materials Management and Control — describes how radioactive materials
will be managed, including control of samples, work areas, and wastes.

e Section 8 Waste Management, Transport, and Disposal — outlines how wastes created during this
investigation will be managed.

e Section 9 Documentation and Records Management — presents procedures that will be used to
manage records/documentation, and to assess, interpret, and report data.

e Section 10 Environmental Protection Plan — describes the measures that will be implemented to
protect air and water resources.

e Section 11 Quality Assurance/Quality Control — describes the quality assurance (QA)/quality control
(QC) measures that will be implemented.

e Section 12 Reporting — provides descriptions of sample analysis and data validation report, and a
description of the various reports that will be prepared as part of the survey.

e Section 13 References — presents references cited in this Work Plan.

¢ Appendix A - presents the Perma-Fix California Radioactive Material License 8188-01 (dated June 6,
2017).

e Appendix B - presents the standard operating procedures (SOPs) for the radiological support and
survey activities.

¢ Appendix C — presents the Radiation Protection Plan and contains project-specific instructions to
conduct fieldwork and implement radiological controls to manage radiological material.

The activities presented in this Work Plan will be conducted in accordance with the Sampling and
Analysis Plan (SAP) and Accident Prevention Plan/Site Safety and Health Plan (APP/SSHP) being prepared
and submitted under a separate cover.

1-4
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SECTION 2

Conceptual Site Model

This section provides an updated CSM (Table 2-1). The CSM summarizes the site description, history, and current
status related to radiologically impacted buildings and former building areas, ship berths, and storm drain and
sanitary sewer lines identified in the Historical Radiological Assessment (HRA) (NAVSEA, 2004). The storm drain
and sanitary sewer lines were once a combined system identified as radiologically impacted because of the
possibility that radioactive waste materials had been disposed of in sinks and drains combined with the potential
for the surrounding soil to be impacted by leakage and soil mixing during repairs. A removal action was initiated
in 2006 to remove the storm drain and sanitary sewer lines. It included excavation of overburden soil; removal
of pipelines; plugging of open sewer or storm drain lines left in place during the removal process; ex situ
radiological screening and sampling of the pipeline; and performance of final status surveys of the excavated soil
and exposed excavation of trench surfaces. Soil was removed to a minimum of 1 foot below and to the sides of
the storm drain and sanitary sewer lines.

Following the investigation and removal actions, there were allegations TtEC potentially manipulated and falsely
represented data. In addition, workers in the onsite laboratory used a method to analyze radium (Ra)-226 that
may have reported higher than actual radioactivity because of interference with naturally occurring uranium.
TtEC presented CSMs in removal action completion reports that were based on potentially falsified data and
screening results for Ra-226 reported by the onsite laboratory (results were often biased high).

Significant amounts of work have been completed at HPNS since TtEC presented the previous CSMs. The
following major tasks were accomplished:

¢ Removal of sanitary sewer and storm drain lines
e Review of TtEC data in response to allegations of manipulation and falsification of data

e Testing of low-level radioactive waste (LLRW) bins in support of waste manifests supporting disposal
operations

Information obtained during these activities resulted in identification of statements in CSMs presented by TtEC
contradicting information from the HRA (NAVSEA 2004) and independent assessments of radionuclide
concentrations at HPNS. The HRA, for example, only recommended scoping and characterization surveys of
storm and sewer systems associated with NRDL sites or sites associated with radium use, whereas the CSM
developed based on problematic TtEC data recommended removal and scanning of the entire storm and sewer
system. The data evaluation reports confirmed the presence of anomalous data consistent with allegations of
data manipulation and falsification, resulting in a lack of confidence in data provided by TtEC, as well as a lack of
confidence in decisions made based on that data. Therefore, the CSM was updated by the HPNS Technical Team
and additional sampling is planned to confirm and/or revise the CSM as needed.

NG04191714565D0O 2-1
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SECTION 2 — CONCEPTUAL SITE MODEL

Table 2-1. Conceptual Site Model

Site Name Former Hunters Point Naval Shipyard

Located on San Francisco Bay in the southeastern comer of San Francisco,
California. The site encompasses approximately 848 acres, including
approximately 416 acres on land, at the point of a high, rocky, 2-mile-long
peninsula projecting southeastward into San Francisco Bay. HPNS is divided into
seven parcels, which are further broken down into subparcels or work areas. The
potential radiologically impacted sites identified in the HRA (NAVSEA, 2004) and
applicable to this Work Plan are located within Parcels B, C, D-2, E, G, UC-1, UC-2,
and UC-3 (Figure 2-1).

Site Location

e Decontamination associated with OPERATION CROSSROADS ships (1940s).

e NRDL activities associated with analyzing samples from nuclear weapons.
tests, fallout and animal studies, and ship decontamination (1946 to 1970)

e Manufacture and use of radiography and calibration sources.

e Fallout-impacted surface soil; former surface soil may be subsurface soil
) ) . today because of fill activities.
Site Operationsand History
e Use of radiological commodities.

-~ Deck markers

-~ Radium dials
¢ HRA conducted in 2004 to document history of radiological materials.

—  Lists “impacted” sites — sites with potential for radioactive
contamination

Facility created from fill with some background levels of radionuclides (for
example, NORM and fallout). Dredge spoils from local berths were used as fill for
some areas. Trenches were backfilled following removal of sewer lines. Trench
backfill is mixed, but documentation of source is available (onsite fill, offsite fill,

Historical Site Conditions or mixture). Bay mud or bedrock marks bottom extent of fill material.

Site drainage system was designed in the 1940s to discharge to San Francisco Bay
and was separated into storm drains and sanitary sewers in 1958, 1973, and
1976, but never completed.

2-3
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Table 2-1. Conceptual Site Model
e  Ship decontamination.

e  Potential spills/releases from the following:
— Storage of samples from nuclear weapons tests at various NRDL facilities
— NRDL waste disposal operations:
= Solid waste received and consolidated in 707 Triangle Area

= Liquid waste stored in tank and processed at Building 364

Potential . L
Potential Historical *  Animal research at Buildings 364 and 707
Source Sources of . . . . - .
Areas Radiological e Collection and disposal of radiological commodities {for example, dials, deck
Contamination markers), radioluminescent devices, incidental disposal of radioluminescent

commodities during maintenance, disposal as burial of commodities or still
attached to equipment.

s Lleaking radiography and calibration sources could affect buildings listed in
HRA Table 6-1, production and maintenance of calibration sources.

o Small amounts of low-level radioactive liquid waste were authorized for
release with dilution to sanitary sewers based on regulations in place at the
time.

2-4
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SECTION 2 — CONCEPTUAL SITE MODEL

Table 2-1. Conceptual Site Model
Known Release Areas (from Page 6-38 of HRA):

e ParcelG
— Building 351A
= Contaminated sinks and drain lines in Room 47 were removed
— Building 364 site
= “peanut Spill” {small peanut-shaped spill adjacent to Building 364)
= liquid waste tanks removed
= Contamination identified in yard and removed

= Contaminated sinks and drain lines connected to the liquid waste
tanks, not to the sanitary sewer, were removed

e ParcelE
—  Building 506
= Holding tank removed
= Contamination found in roof filters and removed
Release Areas 1 Building 529
= Contaminated sinks and drain lines were removed
—  Building 707
= (Cleaned and released in 1969
= Solid radiological waste handling and animal research facility
= Radiological storage yard outside building
¢  Formerly Used Defense Sites
— Building 815
= Sinks and drain lines contaminated with radioactivity removed
Potential Releases ldentified after the HRA:

e Building 366 ventilation and potential releases to soil.

e Elevated Cs-137 was found in sediment inside the pipe between Building 529
and the main line with a maximum concentration of 1,939 pCi/g.

e Ship Berth 5, Survey Unit 4, contamination of soil and on concrete, low
activity consistent with radium dial or radioluminescent device.

1Buildings 211/253 and drain lines outside of Pumphouse 205 in Parcel C are not included because investigation and
remediation are ongoing. Gun Mole Pier was remediated and released and is not included.
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Table 2-1. Conceptual Site Model

Impacted Buildings with Moderate ContaminationPotential (from Table 8-2 of
HRA):

e Parcel E: Buildings 406 and 810
e Parcel G: Buildings 351 and 351A

Impacted Buildingswith Low or No Contamination Potential (from Table 8-2 of
HRA):

e Parcels A, D-2, UC-1: Building 322, 813, and 819
Impacted e Parcel B: Buildings 103, 113, 113A, 130, 140, and 146
Buildings® | o celc: Buildings 203, 214, 241, 271, and 272

e Parcel E: Buildings 414 and 521

e Parcel G: Buildings 365 and 411

Buildingsldentified after the HRA:

e Parcel G: Building 401 - gauges and dials found in 2005

e Parcel G: Building 439 - contamination found during Phase V surveillance
activities

e Ra-226

e (s-137

e 5r-90

Radionuclidesof Concern | o Th-232 (building interior surfaces only)

e U-235 (only for Building 365 interior surfaces)

e Pu-239 (soil only for former Building 529 storage vault and associated drain
lines, multiple building interiors)

e Releases to soil and air, leaching from soil to groundwater, and migration
from soil and groundwater to surface water and sediment in the bay.

e Releases to sanitary sewer lines.

-~ Buildings with known Treneh

releases

e Releases to storm drains.

-~ Incomplete separation

Potential Migration . .
from sanitary sewer lines

Pathways

e Runoff from surface spills. i
sy Chebds 5

s Discharge of storm drain and of Drain Lines
sanitary sewer lines to bay.

e Releases from potentially leaking storm drain and sanitary sewer lines to
surrounding soil (now removed).

e Release of sediments from breaks or seams during pressure washing of drain
lines.

2-6
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SECTION 2 — CONCEPTUAL SITE MODEL

Table 2-1. Conceptual Site Model

s Soil
—  External radiation from ROCs
— Incidental ingestion and inhalation of soil and dust with ROCs for

intrusive activities disturbing soil beneath the durable cover (only

Potential Risks to Human .
construction worker receptor)

Receptors
e  Building surfaces:

— External radiation from ROCs

— Inhalation and incidental ingestion of resuspended radionuclides

¢ HPNS s not an active military installation. In 1991, HPNS was selected for
closure pursuant to the terms of the Defense BRAC Act of 1990. For more
than 20 years, the Navy leased many HPNS buildings to private tenants and
Navy-related entities for industrial and artistic uses. Current leases include
art studios and a police department facility. Parcels A, D-2, and UC-1 have
been transferred to the City and County of San Francisco for nondefense
use, and the remaining areas of HPNS are also planned to be transferred.

¢ All known sources removed by Navy using standards at the time.

Current Status — Follow-up investigations resulted in removal of small volumes of soil to
meet current release criteria

e  Storm drain and sanitary sewer line removal investigation conducted from
2006 to 2014.

—  More than 28 miles of trench lines and 300,000 cubic yards of soil
investigated and disposed of or cleared for use as onsite fill

— Trench excavations that have been backfilled now contain homogenized
soil from onsite fill, offsite fill, or a mixture of both

2-7
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Table 2-1. Conceptual Site Model
s Lower potential for radiological contamination than originally described in
historical CSMs.

— All known sources removed.

— Storm drains and sanitary sewer lines periodically power washed prior
to 2000.

— Storm drains and sanitary sewer lines, and 1 foot of soil surrounding the
pipe removed {except for some drain lines, in Parcel C Historic District
and Parcel E, that remain in place). The sewer lines were removed to
within 10 feet of all buildings. Impacted buildings had remaining lines
removed during surveys of the buildings. Non-impacted buildings had
surveys performed at ends of pipes, and pipes were capped if no
contamination was identified.

— Any residual concentrations may be modified by remobilization
(including weathering and migration) and radiological decay.

— Sediment data from inside pipe not indicative of a large quantity
disposal or contamination (maximum Ra-226 concentration of ~4 pCi/g
and maximum Cs-137 concentration of ~3 pCi/g, with the exception of
Cs-137 associated with Building 529 in Parcel E).

Uncertainties

— Overestimate of Ra-226 concentrations in soil by the onsite laboratory
using an imprecise measurement method.

— LLRW waste bins were tested by the Navy's independent waste broker
at an offsite laboratory using 5-point composites, and only 3 out of
1,411 bins had results with Ra-226 above the release criteria.

s  Potential for data manipulation or falsification.
s Data quality deficiencies.

e (s-137 and Sr-90 are present at HPNS because of global fallout from nuclear
testing or accidents. Because of backfill activities, Cs-137 and Sr-90 from
fallout are not necessarily only on the surface.

s Potential for isolated radiological commodities randomly distributed around
the site.

e Trenches where scan data exceeded the investigation level and biased soil
samples were not collected.

Notes:

BRAC = Base Realignment and Closure

Cs = cesium

NORM = naturally occurring radiological material
NRDL = Navy Radiological Defense Laboratory
pCi/g = picocurie(s) per gram

Pu = plutonium

Sr = strontium

Th = thorium
U = uranium
2-8
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SECTION 3

Project Requirements

Project requirements, including personnel roles and responsibilities, required training, and health and
safety protocols, are in this section. The Project Radiation Safety Officer (PRSO) is responsible for
ensuring that all radiological support work is conducted by trained staff in accordance with applicable
plans and procedures.

Fieldwork activities are required to be controlled by an active radioactive material license. Perma-Fix will
implement its State of California Radioactive Material License (8188-01, dated June 6, 2017), a copy of
which is included with this Work Plan in Appendix A.

Work activities will be performed in accordance with this Work Plan. The details of work to be
completed on each parcel will be provided in separate TSPs upon completion of this Work Plan. Specific
procedures to ensure data quality and worker safety are described in the SAP and APP/SSHP (to be
submitted under separate cover). Table 3-1 lists each of the SOPs developed for performing this project
work at HPNS. Copies of the SOPs are provided in Appendix B.

Table 3-1. Application and Description of Standard Operating Procedures

SOP Number SOP Title Applicationand Purpose
CH2M Soil Sampling Provides guidelines for obtaining samples of surface
Document and subsurface soils using hand and drilling-rig-

mounted equipment.

CH2M Logging of Soil Borings Provides guidance for obtaining accurate and
Document consistent descriptions of soil characteristics during
soil sampling operations.

CH2M Utility Locate Provides general guidelines and specific procedures
Document that must be followed when locating underground
utilities and clearing dig locations.

CH2M Decontamination of Equipment and Provides general guidelines for the

Document Samples decontamination of sampling equipment, and
monitoring equipment used in potentially
contaminated environments.

CH2M Preparing Field Logbooks Provides general guidelines for entering field data
Document into logbooks during site investigation and
remediation activities.

CH2M Chain-of-Custody Provides information on chain-of-custody

Document procedures.

CH2M Packaging and Shipping Procedures for  Provides information on preparing, packaging, and

Document Low-concentration Samples shipping low activity radioactive samples for
analysis.

RP-100 Radiation Protection Program Describes the major elements of the Radiation

Protection Program.

RP-101 Access Control Specifies the process for controlling the access of
personnel, equipment, and vehicles into
radiological areas.

NG04191714565D0O 3-1
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WORK PLAN RADIOLOGICAL SURVEY AND SAMPLING

Table 3-1. Application and Description of Standard Operating Procedures

SOP Number SOP Title Applicationand Purpose

RP-102 Radiological Posting Identifies the types of postings necessary and
requirements to clearly identify radiological
conditions in a specific area or location within an
area for consistent posting and control of RCAs. It
also specifies the requirements for access into and
egress from RCAs.

RP-103 Radiation Work Permits Preparation Provides direction on the requirements of the

and Use application, preparation, approval, issuance, and
use of general and specific Radiation Work Permits.

RP-104 Radiological Surveys Specifies methods and requirements for
radiological surveys, and the documentation
required for the acquired survey data.

RP-105 Unrestricted Release Requirements Describes the method of surveying equipment,
materials, or vehicles for release for unrestricted
use.

RP-106 Survey Documentation and Review Provides the methodology for documenting
radiological surveys and provides criteria for the
review of these surveys.

RP-107 Measurement of Airborne Provides the basis and methodology for the

Radioactivity placement and use of air monitoring equipment, as
well as the collection, analysis, and documentation
of air samples.

RP-108 Count Rate Instruments Provides the methods for setup, daily pre-
operational check, and operation of portable
count-rate survey instruments.

RP-109 Dose Rate Instruments Provides the methods for performing source checks
and operating portable gamma scintillation dose
rate instruments, specifically, the Ludlum Model
12s uR and the Bicron Model Micro Rem.

RP-111 Radioactive Materials Contro!l and Provides guidance and requirements for the control

Waste Management Plan of radioactive materials, including the management
of radioactive waste.

RP-114 Control of Radiation Protection Describes the requirements for controlling

Records Radiation Protection Program records. It also
establishes the requirements for review and
temporary storage of these records.

RP-115 Radiation Worker Training Provides consistent methodology for implementing
Radiation Worker Training.

RP-130 Event Reporting and Notification for Provides a list of California regulatory contacts, a

State of California checklist for initiating emergency notifications, and
general guidance for notification of incidents.

RP-132 Radiological Protective Clothing Provides the guidance for selecting protective

Selection, Monitoring, and clothing, performing personnel surveys, and
Decontamination decontaminating personnel.
3-2
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Table 3-1. Application and Description of Standard Operating Procedures
SOP Number SOP Title Applicationand Purpose

Note:
RCA = radiologically controlled area

3.1  Project Roles and Responsibilities

Figure 3-1 presents the organizational project structure and identifies the personnel responsible for the
execution of site activities and program oversight. Figure 3-1 also shows the chain of command for
providing radiological and survey activity support at HPNS. The Field Team Leader is responsible for
overseeing all field activities for this project. The RadiationSafety Officer (RSO) has overall responsibility
for ensuring that fieldwork isconducted in accordance with the Perma-Fix Radioactive Material License.
The PRSO isresponsible for ensuring that fieldwork is conducted by trained staff in accordance with

applicable plans and procedures.
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Figure 3-1. HPNS Project Organization Chart

3.2  Subcontractors

Various subcontractors will be selected and emplyed at HPNS. These subcontractors will be prequalified
under the CH2M Approved Vendor qualification program and will be on the Approved Vendors list. The
following is a list of subcontractors:

e Perma-Fix
e (Cabrera
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Remwerks

Aleut Laboratory Services

GEL Laboratories

Drilling subcontractor (TBD)

Surveying subcontractor (TBD)

Utility location subcontractor (TBD)
Vegetation clearance subcontractor (TBD)
Transport (trucking) subcontractor (TBD)
Concrete coring subcontractor (TBD)

Test pitting subcontractor (TBD)

Data validation subcontractor (TBD)
Investigation-derived waste (IDW) subcontractor (TBD)

® & & & & & & ° o o ¢ 0

3.3  Licensing and Jurisdiction

The radioactive material license that will be used for the project is California License 8188-01 (dated
June 6, 2017), and is provided by Perma-Fix (subcontractor). The license is attached to this Work Plan in
Appendix A. Under 10 Code of Federal Regulations (CFR) 150.20, Perma-Fix holds a general license to
conduct these licensed activities in areas of exclusive federal jurisdiction within the State of California.
Authorization will be required from California to work in certain parcels at HPNS. Authorization will be
requested and approved prior to the start of field operations by Perma-Fix. Figure 3-2 details the
location of the specific parcels that are under exclusive federal jurisdiction and will require
authorization.

The following are State requirements:

¢ Under the Radioactive Material License (8188-01) Section 16, Perma-Fix will submit an appropriate
notification to the State of California, in coordination with CH2M, a minimum of 14 days prior to the
start of work.

e Under the Radioactive Material License (8188-01) Section 17, Perma-Fix will obtain an appropriate
agreement between Perma-Fix and the Navy, in coordination with CH2M. This agreement will be
included in the Section 16 submittal above.

A Memorandum of Understanding (MOU) for the site has been established and was updated on
December 2, 2016. This MOU supersedes all previous MOUs. CH2M will coordinate activities with the
Basewide Radiation Contractor to update the MOU as needed.
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Figure 3-2. HPNS NRC Jurisdictional Boundaries
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34  Health and Safety Goals

The worker health and safety goal for this project and the overall goal for the CH2M program are to
eliminate workplace accidents, gain worker acceptance through cooperation and training, and provide
clients with a responsible, well-trained, safety-oriented work force.

The Navy and CH2M consider worker safety the highest priority during work at all project sites and in
business offices, and have established a goal of zero incidents. CH2M’s program will be conducted in a
manner that minimizes the probability of near misses, injury, illness, and equipment or property
damage.

All management and employees are to strive to meet the project-specific health, safety, and
environment goals outlined herein. The team will be successful only if each member of the team makes
a concerted effort to accomplish these goals. The goals help team members to stay focused on
optimizing the health and safety of all project personnel, therefore, making the project a success.

The project has established 11 specific goals and objectives, as follows:
1. Create an injury-free environment.
2. Have zero injuries or incidents.

3. Provide management leadership for health, safety, and environment by communicating
performance expectations, reviewing and tracking performance, and leading by example.

4. Ensure effective implementation of the APP/SSHP through education, delegation, and teamwork.

v

Ensure 100 percent participation in training programs, personal protective equipment (PPE) use, and
health, safety, and environment compliance.

6. Continuously improve safety performance.

7. Maintain free and open lines of communication.
8. Make a personal commitment to safety as a value.
9. Focus safety improvements on high-risk groups.
10. Continue strong employee involvement initiatives.
11. Achieve health and safety excellence.

It is CH2M’s policy to perform work safely and to implement controls to ensure that safety is not
compromised. To fulfill the requirements of this policy, an organized and effective safety program will
be carried out at each location where work is performed.

CH2M believes that injuries are preventable and is dedicated to the goal of a safe work environment.
To achieve this goal, every employee, each subcontractor, and all personnel on the project must assume
responsibility for safety.

Every employee and subcontractor, and all personnel are empowered to do the following:

¢ Conduct their work in a safe manner.
e Stop work immediately to correct any unsafe condition that is encountered.
e Take corrective actions so that work may proceed safely.

Safety, occupational health, and environmental protection will not be sacrificed for production.
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3.5 Radiological Health and Safety

Fieldwork will be conducted in accordance with Perma-Fix’s State of California Radioactive Material
License and the SOPs associated with it. Table 3-1 lists the field radiological SOPs that provide the
instructions for conducting field activities involving exposure to radiation and radioactive materials.
Copies of the SOPs are provided in Appendix B.

Prerequisites for the initiation of survey activities include review of this Work Plan and associated TSPs,
radiological evaluation of the designated work areas, and identification of potential safety concerns.
Dose rate, contamination, and air monitoring, including initial baseline sampling to determine
radiological background conditions, will be performed as necessary and in accordance with this Work
Plan and the supporting procedural documents. Radiation Work Permits (RWPs) will be prepared in
accordance with SOP RP-103, Radiation Work Permits Preparation and Use. RWPs will be used to govern
radiological health and safety. PPE levels will be assigned or modified, according to this Work Plan and
APP/SSHP, and included in SOP RP-132, Radiological Protective Clothing Selection, Monitoring, and
Decontamination, such that they are protective of health and safety based on radiological considerations
and physical and chemical safety issues. Radiological personnel will prepare, approve, and record
monitoring records in accordance with SOP RP-114, Control of Radiation Protection Records.

Key radiological personnel are expected to have the requisite skills necessary to perform these
functions. The key radiological personnel include the following:

Licensed RSO

PRSO

Project Manager for Perma-Fix
Radiation Protection Supervisor
Radiological Control Technicians (RCTs)

* o & o o

Roles may be combined as described in this Work Plan. Key personnel will be approved in advance by
the CH2M project manager or field lead.

3.6 Radiation Protection

Appendix C contains the Radiation Protection Plan (RPP), which includes key Perma-Fix Radiation
Protection Program procedures. The RPP details requirements for activities conducted under the
California Radioactive Material License and describes radiation safety practices to be applied in the field
and referenced in the APP/SSHP. The RPP covers project activities that involve the use or handling of
licensed by-product, source, or special nuclear material (hereinafter referred to as radioactive material);
tasks with the potential for radioactive material to be present based on available data and historical
records; and work in posted RCAs.

3.6.1 Radiological Postings

Radiological postings are used to delineate areas containing potential or confirmed radiological hazards
and to inform personnel and the public of the potential hazard. Radiological posting requirements are
found in SOP RP-102, Radiological Posting.

3.6.2 Internaland External Exposure Control and Monitoring

Based on review of historical data, radiation doses are not expected to exceed 100 millirems per year for
all project personnel. Periodic external dose rate measurements will be taken prior to and during
intrusive activities to ensure worker exposures are maintained as low as reasonably achievable. Internal
(via bioassay) and external (via thermo-luminescence dosimeter) monitoring are not anticipated during

3-8

ED_002138A_00011209-00027



SECTION 3 — PROJECT REQUIREMENTS

the field activities. If conditions are found that require personnel exposure monitoring, radiological
fieldwork will be stopped, and additional monitoring requirements will be evaluated.

3.6.3 Radiological Access Control

Access control is necessary to provide a consistent methodology for controlling the access of personnel,
equipment, and vehicles into radiological areas. Access control points further control the release of the
materials, tools, and equipment from radiological areas. Access control requirements are found in SOP
RP-101, Access Control. It is anticipated that for soil areas classified as Group 1 (Section 4.3) and their
associated radiological screening yards (RSYs) will be established as RCAs. Personnel and equipment
exiting the boundary of an RCA will be surveyed to ensure that persons, their clothing, equipment, and
vehicles do not leave the site with contamination levels exceeding project release criteria (Section 4.1).
It is anticipated that for soil areas classified as Group 2 (Section 4.3), RCAs will not be established. If
conditions in the field are encountered that warrant additional controls, work will be stopped
immediately, and the area will be up-posted as an RCA according to SOP RP-101, Access Control.

3.6.4 Radiation Work Permits

An RWP is an administrative mechanism used to establish radiological controls for intended work
activities. The RWP provides information to workers on area radiological conditions and entry
requirements. Additional radiological safety instructions, such as hold points or action levels, may be
added to the RWP to supplement these Work Plan instructions. The following summarize the RWP
process for this project:

e RWHP creation will be done by the License RSO or designee.

¢ RWPs will be approved by the License RSO or designee.

e Expected levels of contamination and external exposure rates will be listed in the RWP.
e Current and expected radiological conditions will be listed in the RWP.

¢ PPE and monitoring requirements will be specified in the RWP.

e Special monitoring instructions, hold points, or action levels may be listed as a part of the RWP
requirements.

¢ RWHP approval duration will be for the expected length of the project or until radiclogical conditions
change and a revision is needed.

¢ Where radiological conditions change such that PPE or monitoring requirements must change, the
work will be suspended until a new or revised RWP containing the new RWP requirements is issued.

¢ Personnel working in the area covered by the RWP will be briefed on the RWP requirements and
sign an acknowledgment that they have received and understand the briefing.

RWP requirements are found in SOP RP-103, Radiation Work Permits Preparation and Use.

3.6.5 Personal Protective Equipment

PPE will be selected based on the specific hazard and will comply with the SSHP, the RWP, and the
activity hazard analysis (AHA) specific to the task being performed. Generally, it is expected that
fieldwork PPE will consist of wearing Level D PPE and will include the following:

Long pants

High visibility outer layer
Safety-toed boots

Hard hat

Eye protection

* & o o o
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Individuals performing work activities with radiologically contaminated or potentially radiologically
contaminated material will be required to wear additional PPE as specified in the RWP and may consist
of the following:

¢ Nitrile (or equivalent) gloves

3.6.6 Radiological Issues and Notifications

During survey activities, radioactive anomalies may be identified. For the purposes of this plan, an
anomaly is a verified radiological survey instrument response that appears to be distinguishable from
typical natural background above the investigation level as described in Section 4.1. When an anomaly is
identified, the PRSO will notify the RSO and the CH2M field lead, who will then notify the BRAC Program
Management Office Remedial Project Manager and Radiological Affairs Support Office (RASO), as
appropriate. if neither the RSO nor the CH2M field lead is available, the PRSO will contact BRAC and
RASO and leave a voicemail and confirmatory e-mail describing the anomaly, and follow up with a call to
the appointed designee, if any.

Significant events include regulatory license inspections (such as by the Nuclear Regulatory Commission
[NRC]), failures to maintain radiological control, injuries, and breaches in security. All significant events

will be disclosed to BRAC and RASO. Radiological issues will also be reported to the RSO and CH2M field

lead.

3.7  Training

The minimum training requirements for personnel working in the field at HPNS are provided in the
SSHP, RWP, and Sections 3.7.1 and 3.7.2 of this Work Plan, according to roles and responsibilities.

3.7.1 Radiological Training

Radiological training may include, but is not limited to, the following:

General Employee Radiological Training
Radiological Worker Training/Certification
RCT Training/Certification

RWP Training

* o o o

Visitors and escorted persons must receive a site briefing and will be assigned to a qualified radiation
worker or RCT when in a posted radiological area.

3.7.2 Health and Safety Training
Health and safety training may include, but is not limited to, the following:

e Occupational Safety and Health Administration (OSHA) 40-hour Hazardous Waste Operations and
Emergency Response (HAZWOPER) training

e OSHA 8-hour HAZWOPER refresher training
e OSHA 8-hour HAZWOPER supervisor training
¢ OSHA-required On The Job training

e Site- or task-specific AHA training

e  Basic first aid training

e Cardiopulmonary resuscitation training
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Survey Design

This section describes the types of radiological surveys that will be implemented during soil and building
investigations. Radiologically impacted sites were identified in the HRA and include sites where
radiological material may have been used during historical naval operations (see Table 2-1). The sites
include soil associated with former storm drain and sewer lines, soil associated with current and former
building sites, and building interior surfaces.

The soil areas that will be surveyed include the following:

¢ Radiologically impacted sites with known historical contamination
¢ Radiologically impacted sites with lower contamination potential
e Background reference areas

Characterization surveys, remediation (if necessary), and final status surveys will be re-done for soil sites
with known historical contamination. These surveys will entail 100 percent gamma scans, static gamma
measurements, and systematic sample analysis. A site investigation will be conducted for the remaining
radiologically impacted sites with lower contamination potential. The site investigation will entail a
combination of soil sampling and judgmental scanning and static gamma measurements.

Building surveys will include all impacted surfaces such as floors, walls, ceilings, piping, and ventilation
systems or other equipment. Characterization surveys, remediation (if necessary), and final status
surveys will be re-done for building structures. Surveys may entail a combination of scanning alpha and
beta measurements, static alpha and beta measurements, and swipe alpha and beta measurements.

Background reference areas will also be surveyed and sampled to support data evaluations and to
generate isotope-specific backgrounds. For soil sites, the background reference area evaluation is
described in Section 4.2. For building surveys, background information will be provided in the TSP.
Personnel, equipment, and material release surveys are also required, and the details for these surveys
are provided in Section 5.5.

The scan coverage, number of samples, and laboratory analysis to be performed vary for each location
being investigated. Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) (NRC et al.,
2000) survey methodology will be used to design and implement surveys and to evaluate and document
current site radiological conditions.

4.1  Radionuclides of Concern

The ROCs for specific sites and buildings are provided in the CSM (Section 2) and the HRA (NAVSEA,
2004). The ROCs specific to each location of the sampling event will be specified in the applicable TSP.
These ROCs are found in Worksheet #10 of the SAP (to be submitted under separate cover), and are
provided in Table 4-1.
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Table 4-1. Radionuclides of Concern

Type Radionuclide of Concern
Sitewide @ Cs-137, Ra-226, 5r-90
Additional ® Th-232, U-235+D, Pu-239

#  These radionuclides are considered ROCs for all soil areas and buildings.
b Additional radionuclides may be considered ROCs for specific soil areas or buildings as described in the TSP
based on the recommendations of the HRA.

Notes:

Daughter products and naturally occurring isotopes with sufficient probability of detection and half-lives greater
than 5.7 years (the shipyard ceased operations in 1974, “43 years” and 7.5 half-lives equals 5.73 years), will be
reported in the gamma spec. report. The following are such daughter products and isotopes: potassium-40,
thallium-208, bismuth-212, lead-212, bismuth-214, lead-214, Ra-223, Ra-224, Th-227, actinium-228, Th-228,
protactinium-231, protactinium-234, protactinium-234 metastable.

41.1 Release Criteria

The release criteria for this project are described in detail in the Action Memorandum (Navy, 2006).
Table 4-2 lists the release criteria for residential soil, building surfaces, and equipment or waste surfaces
for ROCs listed in Table 4-1.

Table 4-2. Project Release Criteria

Surfaces Soil
Radionuclide Eqmgrsv:nt, Buildings Residential
(dpm/100 cm?) (dpm/100 cm?) (pCi/g)
Cs-137 5,000 5,000 0.113
Pu-239 100 100 2.59
Ra-226 100 100 1.0
Sr-90 1,000 1,000 0.331
Th-232 1,000 36.5 1.69
U-235+D 5,000 488 0.195

Note:
dpm/100 cm? = disintegrations per minute per 100 square centimeters

4.1.2 Investigation Levels

Investigation levels are media-specific, radionuclide-specific concentrations or activity levels based on
the release criteria that trigger a response, such as further investigation, if the investigation level is
exceeded.

4.1.2.1 Soil Investigation Levels

For soil samples, the release criterion from Table 4-2 for each ROC will be added to the mean for the
background reference area data, and the sum of these numbers will be the investigation level. Any soil
sample result exceeding a release criterion for any ROC is unexpected and will be investigated as
described in Section 6.

The investigation level for gamma scan results will be established at three standard deviations above the
mean for the gamma scan data set being evaluated. Gamma scan data will be evaluated using a posting
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plot. The posting plot will be used to identify areas of elevated activity. Areas of elevated activity will be
further investigated by collecting biased samples. Biased soil samples will be analyzed as described in
Section 4.7, and the data evaluated as described in Section 6.

4.1.2.2 Building Investigation Levels

Alpha and beta static and scan measurements on building surfaces will be evaluated using investigation
levels developed or calculated from the release criteria listed in Table 4-2. Alpha and beta static
measurements that exceed the investigation level will be investigated as described in Section 6. Alpha
and beta scan measurements will be evaluated using a posting plot. The posting plot will be used to
identify areas of elevated activity. Areas of elevated activity will be further investigated by collecting
biased measurements and swipe samples. Biased alpha and beta measurement results will be evaluated
by comparing the results directly with the release criteria from Table 4-2.

4.2  Reference Backgrounds

The release criteria presented in Table 4-2 are incremental concentrations above background; therefore,
background reference area samples and measurements will be collected and evaluated to establish
representative data sets defining natural background and fallout levels of ubiquitous man-made
radionuclides.

Background reference areas are geographical areas from which representative radioactivity
measurements are collected for comparison with measurements collected in an impacted area. The
background reference area should have physical, chemical, radiological, and biological characteristics
similar to those of the impacted area being investigated, but has not been identified as impacted.

Background values and standard deviations for soil and buildings will be determined to validate the
number of samples required in each survey unit. Measurements and sample analyses of the
radionuclides listed in Table 4-1, including Cs-137 and Sr-90 concentrations, will be collected in the
background reference areas to provide the information needed. These samples will be collected from
two independent intervals, surface and subsurface.

The concentrations of naturally occurring radionuclides and ubiquitous fallout radionuclides in soil at
HPNS are variable because of the natural variability of soil and because much of the site was created
with fill materials imported from multiple sources. The site has been described as having fill in layers.
The geology is not readily known at any given location (multiple layers of fill from multiple sources
placed at different times). Concentrations of fallout radionuclides are variable in soil at HPNS because of
deposition and migration, combined with layering from construction activities. Compounding this
layering, excavations have occurred, and soils from different locations have been combined and
homogenized. Thus, the concentrations of naturally occurring and ubiquitous fallout radionuclides in soil
may vary by location and depth.

The following sections describe the methodology for the soil and building background reference areas.

4.2.1 Soil Reference Areas

For soil, the historical background locations are still determined to contain non-impacted soils. The
background determination will use the same locations that were previously sampled for background.
The previous methodology used a single background value associated with soil excavations and separate
individual background values for soil at building sites. In this sampling event, a single background value
will be established for soil.

The study will include sampling surface and subsurface soil at various depths. The locations will be
selected according to the design found on Figure 4-1, to provide data that are relevant to the various
depths that have been and will be sampled at HPNS.
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For the background reference area sampling, at least 30 samples (5 surface and 25 subsurface) will be
collected at a minimum of 5 background reference areas, for a total of 150 samples for laboratory
analysis for the ROCs listed in Table 4-1. The release criterion for Ra-226 is discussed in Section 4.1.1.

The historical background locations that will be surveyed and sampled will be provided in the
background reference area TSP and will include a minimum of five different locations.

To establish background gamma count rate levels for the various survey instruments used on the site, a
background reference area with composition similar to the areas/material to be scan-surveyed will be
identified, and background values will be established for each of the instruments to be used in the
scanning processes. The background determination will include performing gamma static and gamma
scan measurements to provide gamma backgrounds and baseline data.

Soil samples will be collected according to the method approved. Direct-push drilling or hollow-stem
auger will be the standard collection method for all depths. Surface and subsurface soil at various
depths ranging from 0 to 10 feet below the ground surface will be collected according to Figure 4-1. A
minimum of 150 samples will be collected for laboratory analysis by gamma spectroscopy and alpha
spectrometry for the ROCs.

The minimum number of 150 samples was determined using MARSSIM and NRC criteria. The NRC
criterion for providing characterization of a complex site is at least 100 samples from at least 5 distinct
locations (Nuclear Regulatory Commission Regulation [NUREG]-1505). A minimum of 18 measurements
will be collected in each survey unit and each background reference area based on MARSSIM guidance
(Section 4.3.3 of this Work Plan). The minimum number of 18 samples was increased to 25 to ensure
sufficient background reference area data would be available. In order to satisfy both criteria, at least
150 samples will be collected from at least 5 locations.
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Because the physical size of the samples will be large compared to the mass needed for processing by
the laboratory, no additional samples will be collected beyond the number needed for statistical
representativeness. The original samples will be split, so that one complete set will be available for
analysis by other laboratories, if needed.

The results of the laboratory measurements will be detailed, and a laboratory analysis summary table
will provide the background mean, standard deviation, minimum detectable activity, range, and

95 percent upper confidence limit. To calculate the release criterion, the background reference area
data (150 samples or the representative background reference area data set) will be used to determine
the mean for comparison to the mean of the survey unit.

In addition to using the background data to calculate the release criterion, background data may be
needed for data evaluations, such as the NORM assessment, MARSSIM data evaluations, statistics,
fallout determination, and dose assessments. Individual measurements in a survey unit will also be
compared to the background data for evaluation purposes. Laboratory analyses of background
reference area samples will include gamma spectroscopy for gamma-emitting ROCs, nuclide-specific
analyses for beta and alpha-emitting ROCs (for example, gas proportional counting for Sr-90, alpha
spectrometry for Pu-239/240), and naturally occurring radionuclide analyses to support the NORM
evaluation (for example, alpha spectrometry for U-238, U-235, and Th-232, emanation for Ra-226).

4.2.2  Building Reference Areas

For buildings, background reference area surveys will be conducted for alpha and beta measurements,
as applicable. These will provide reference instrument responses for these survey types and applied
during surveys of building surfaces.

Background reference area surveys will be conducted for alpha and beta measurements. These
measurements will provide reference instrument responses for these survey types and will be applied
during surveys of building surfaces. Background reference data will be material-specific (for example,
concrete, asphalt, brick, and other materials may have differing background count rates). Selection of
appropriate background reference areas will be specified in the separate TSP.

Static measures of background alpha and beta radiation or radioactivity concentrations will be obtained
for each survey instrument used in the building investigations. Where feasible, background
measurements will be performed in non-impacted areas within the same building and on the same
surface type being investigated. If the building contains only impacted areas, background will be
measured in comparable non-impacted building areas and on similar surfaces. Assuming a static
measurement time of 1 minute, the counting time for the background static measurements will be
calculated to provide a static minimum detectable concentration (MDC) equal to 50 percent of the
applicable release limit. If the calculated background count time exceeds 10 minutes, the static
measurement time will be increased until the calculated static MDC is less than or equal to 50 percent of
the applicable release limit. The background measurement locations and example a priori background
count time determinations for each survey instrumentation type will be provided in each TSP. Static
MDC calculations are described in Section 4.6.6.

4.3 Soil Survey Areas

Soil survey areas include radiologically impacted surface soil associated with former buildings,
radiologically impacted soil in crawlspaces underlying existing buildings, and radiologically impacted
surface and subsurface soil associated with previously excavated trenches to remove storm drain and
sanitary sewer lines. The radiologically impacted soil areas will be divided into Group 1, areas with
higher potential for radiological contamination, or Group 2, areas with lower potential for radiological
contamination, based on information in the CSM (Section 2) and other site-specific information. The soil
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investigation protocols are described in greater detail in Section 5.2 and Section 5.3. Evaluation of soil
data is described in Section 6.

4.3.1 Soil Area Groups

Soil areas will be divided into Group 1 or Group 2 based on information in the CSM (Section 2), which
describes the potential for radiological contamination.

Group 1 soil areas have a higher potential for radiological contamination and include areas with known
or suspected historical contamination based on information provided in the HRA (NAVSEA, 2004).

Group 1 soil areas will be re-excavated to provide access to all impacted soil. All excavated soil will be
screened for residual radioactivity using gamma scans, biased samples, and systematic samples. Group 1
soil areas will receive the highest level of radiological screening. Remediation will be performed, if
necessary, and final status survey data will be collected to demonstrate that the area is suitable for
unrestricted release.

Group 2 soil areas have a lower potential for radiological contamination based on information provided
in the HRA (NAVSEA, 2004). Group 2 soil areas will be subjected to a site investigation.

Group 2 soil survey units will further be divided into two subgroups: Group 2a and Group 2b. The
purpose of Group 2a surveys is to verify the assumptions in the CSM, that a lower potential for residual
contamination exists in Group 2 soil. Group 2a survey units will receive a higher coverage of scanning
and a higher density of sampling than Group 2b survey units.

The surfaces of former trenches that were backfilled with 100 percent native fill materials during the
removal of the storm and sewer lines are an example of Group 2a soil survey units. This fill material was
excavated, spread out on a screening pad, stockpiled, loaded on trucks, and placed back in the trenches,
resulting in homogenization of the excavated soil. As a result, the surface soil of these trenches includes
a mixture of former trench sidewall and homogenized fill material. The surface area of these trenches is
representative of soil associated with former storm drain and sanitary sewer lines that are not
associated with known or suspected historical contamination.

Targeted former trench and fill units may also be selected for Group 2a. These would be selected by
discussion with the Navy and regulatory agencies to increase confidence in the assumptions in the CSM.

Group 2a surveys will consist of gamma scans and biased and systematic sampling. If no contamination
is identified in Group 2a survey units, then the CSM is verified, and the survey efforts for Group 2b are
consistent with the radiological site conditions.

Group 2b soil survey units include the remaining soil in Group 2 that has not been selected for Group 2a.
Random and biased soil samples will be collected at Group 2b survey units and may include up to three
sets of samples, as follows:

1. Sidewalls and bottoms of trenches where storm drain and sanitary sewer lines were removed,
representing soil not removed during previous excavations

2. Fill material placed in trenches where storm drain and sanitary sewer lines were removed,
representing previously excavated soil screened for radiological contamination and used as backfill

3. Surface soil associated with former buildings and crawlspaces underlying existing buildings

Figure 4-2 illustrates the difference between Group 2a and the three different soil areas included in
Group 2b.
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4.3.2  Size of Survey Units

This field sampling and survey event will follow MARSSIM guidance. The number of samples and the size
of a survey unit are based on the methodology used for MARSSIM Classes 1, 2, and 3, modified for
site-specific conditions. Definitions for survey classes in this Work Plan derived from MARSSIM glossary
definitions are provided on Figure 4-3.

Class 1 Areas: Areas with the highest potential for radiological contamination that meet the following criteria:
(1) radiologically impacted, (2) potential for exceeding the release criteria, (3) potential for small areas of
elevated radioactivity, and (4) insufficient evidence to support classification as Class 2 or Class 3.

Class 2 Areas: Areas that meet the following criteria: (1) radiologically impacted, (2) low potential for exceeding
the release criteria, and (3) little or no potential for small areas of elevated radioactivity.

Class 3 Areas: Areas that meet the following criteria: (1) radiologically impacted, (2} little or no potential for
exceeding the release criteria, and (3) little or no potential for small areas of elevated radioactivity.

Figure 4-3. MARSSIM Class Definitions

Group 1 and Group 2 soil areas will be divided into survey units of specified size and shape. A separate
decision on whether the survey unit achieves the project objectives will be made for each survey unit. In
general, Group 1 and Group 2a soil areas will be investigated as Class 1 survey units, and Group 2b soil
areas will be investigated as Class 3 survey units. Each area-specific TSP will identify the methodology
implemented.

Survey units will follow the minimum suggested size limits identified in MARSSIM Section 4.6. MARSSIM
identifies the size as an area, not as a volume, and assumptions are required to calculate a volume. On
an area basis, the standard MARSSIM sizes of survey units are as follows:

e Class 1land areas up to 2,000 square meters (m?)
e (Class 2 land areas 2,000 — 10,000 m?
e (lass 3 land areas no limit

The actual sizes of individual survey units will be provided in the TSP.

MARSSIM guidance will be used for selecting soil sample locations. In general, random-start systematic
grids will be used for Group 1 and Group 2a soil areas, while random sampling will be used for Group 2b
soil areas. Planned soil sample locations and depths will be specified in the TSP based on the soil group
and survey unit boundaries.

4.3.3 Numberof Samplesin a Survey Unit

The minimum number of samples in a survey unit is determined using the guidance found in MARSSIM
Section 5.5.2.1, and is independent of soil group and MARSSIM classification. The following input
parameters in Table 4-3 were used to determine the minimum number of samples collected in a survey
unit.

Table 4-3 Number of Samples in a Survey Unit

Label Ra-226 Cs-137
DCGLw {above background) 1.0 0.113
A*=DCGLw-Bkg 1.0 0.113
Iel 0.28 0.033
Ao 35 35
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Table 4-3 Number of Samples in a Survey Unit

Label Ra-226 Cs-137
a&p 0.01 0.01
MARSSIM Table 5-3 values 18 18

Notes:
The release criteria at HPNS (Navy, 2006) are incremental concentrations above background.

MARSSIM Table 5-3 lists the minimum number of samples that will be collected in a survey unit, and an equal
number of samples will be collected in a background reference area.

DCGL = derived concentration guidance level. A derived, radionuclide-specific activity concentration within a
survey unit corresponding to the release criterion.

o & B3 are the Type | and Type Il decision error rates, respectively.

Because of the varying uncertainty often associated with the standard deviations (o) that will be
obtained at the end of sampling events, the surveys are designed with a minimum of 18 samples for
each survey unit and each background reference area. This design is needed because the data describing
the final radiological conditions for a specific area will not be available until the samples have been
collected, analyzed, and validated. For this reason, conservative estimates of ¢ were used to estimate
the minimum number of samples needed based on available data for Ra-226 and Cs-137. Insufficient
data were available to calculate the minimum number of measurements per survey unit based on other
ROCs.

4.4  Building Survey Areas

Radiologically impacted buildings will be divided into survey units based on information in the CSM
(Section 2) and other site-specific information. The building investigation protocols are described in
greater detail in Section 5.4.1 and will be documented in TSPs by parcel or by building. Evaluation of
building data is described in Section 6.

4.4.1 Building Contamination Potential

Building survey units will be initially classified based on information in the CSM (Section 2) describing
the potential for radiological contamination as presented in Table 4-4. Definitions for survey classes in
this Work Plan derived from MARSSIM glossary definitions are provided on Figure 4-3. Buildings with
moderate contamination potential might be expected to contain a higher proportion of Class 1 and Class
2 survey units than would buildings with low or no contamination potential. All buildings will be
investigated for residual radioactivity via alpha-beta scans and biased and systematic static
measurements and swipes. Systematic and biased static measurements will be used to validate the
survey unit classification before conducting alpha-beta scans to ensure that adequate scan coverage is
achieved. Remediation will be performed, if necessary, the survey unit classification re-evaluated, and
any additional data collected and evaluated for the final status survey reports.

Table 4-4. Buildings and Associated HRA Contamination Potential

Parcel Moderate ContaminationPotential Low or No Contamination Potential
A, D-2,UC-1 Buildings 322, 813, 819
B Buildings 103, 113, 113A, 130, 140, 146
C Buildings 203, 214, 241, 271, 272
E Buildings 406, 810 Buildings 414, 521
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Table 4-4. Buildings and Associated HRA Contamination Potential

Parcel Moderate ContaminationPotential Low or No Contamination Potential

G Buildings 351, 351A Buildings 365, 401%*, 411, 414, 439*

*Buildings 401 and 439 are not identified as impacted in the HRA, but subsequent investigations have
determined that they may have low-level contamination from tenant activities.

4.4.2  Size of Survey Units

This field sampling and survey event will follow MARSSIM guidance. The number of samples and the size
of a survey unit are based on the methodology used for MARSSIM Classes 1, 2, and 3, modified for
site-specific conditions. A separate decision on whether the survey unit achieves the project objectives
will be made for each survey unit. Each building-specific TSP will identify the survey unit classification,
layout, and methodology implemented.

Survey units will follow the minimum suggested size limits identified in MARSSIM Section 4.6. The
standard MARSSIM sizes of survey units are as follows:

e Class 1 building floor areas up to 100 m?
e Class 2 building floor areas 100 to 1,000 m?
e Class 3 building floor areas no limit

The actual sizes of individual survey units will be provided in the TSP.

4.4.3 Numberof Samplesin a Survey Unit

The minimum number of systematic static measurements and swipes in a survey unit is determined
using the guidance found in MARSSIM Section 5.5.2.1, and is independent of soil group and MARSSIM
classification. The methodology will be the same as that used for the soil areas in Section 4.3.3. Because
characterization surveys were not performed in the applicable buildings, and the final status survey data
are in question, estimates of radionuclide- and surface-specific background concentrations and residual
activity uncertainties are not available. Estimates of the standard deviation of residual activity and
background concentrations will be identified in each building TSP.

4,5  Data Quality Objectives

The data quality objectives (DQOs) for the project are provided in Worksheet #11 of the SAP (to be
submitted under separate cover) and include the following goals:

¢ To evaluate and document the validity of the obtained radiological data to support decisions
regarding transfer of property at HPNS

¢ To compare radiological data obtained during the sampling to release criteria to verify that the
project goals were met

¢ To compare radiological data obtained during the sampling to applicable natural background values

Portable radiation survey instruments with suitable physical and environmental qualifications have been
selected to perform measurements in the field. Additional information on the types of instrumentation
that will be used is provided in Table 4-5. Specifics related to survey implementation are provided in
Section 5. The laboratory instruments used to analyze the soil samples and the associated SOPs for
calibration, maintenance, testing, inspection, and QC are discussed in the separate SAP. Each field
measurement has an associated investigation level. The investigation level is set at the appropriate
statistical level above background and cannot exceed the release criteria. The investigation level may
also vary according to the MARSSIM classification of a survey unit. Measurements that are verified to be
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above the investigation level will prompt actions to perform further investigations or to implement
radiological controls.

4.6  Survey Instrumentation

Portable survey instruments will be used to perform measurements in the field in accordance with
applicable SOPs. Instruments will be selected and used that are suitable for the physical and
environmental conditions at the site. The instruments that are expected to be used during fieldwork are
listed in Table 4-5. Additional information for each instrument is presented in Table 4-5, including key
assumptions and parameters used to calculate the MDC for each instrument. Investigation levels may be
established in the field that will be instrument-specific, which may aid in performing effective field
activities.

The following instrumentation information is included in this section:

Soil survey instruments

Building survey instruments

Operational support instruments

Calibration

Daily performance checks

Instrument detection calculations (calculations of efficiencies, MDCs, and minimum detectable
count rates)

e & & o o

4.6.1 Soil Survey Instruments

The primary gamma scanning instrument that will be used during soil surface surveys will consist of
sodium iodide (Nal) or plastic scintillation detectors, and a positioning sensor with software that is able
to continuously log data. The gamma radiation measurement will be coupled to the position
measurement to allow for visualization of the data set.

4.6.2 Building Survey Instruments

Instruments to be used for measuring activity on building surfaces will include alpha-beta dual phosphor
surface contamination detectors, alpha-beta gas flow proportional detectors, or dual phosphor alpha-
beta bench top counters for analysis of surface smear samples.

4.6.3 Operational Support Instruments

Instruments to be used for worker protection and monitoring of ongoing characterization activities will
include dose and exposure rate instruments, alpha-beta dual phosphor surface contamination
detectors, hand-held 2-inch by 2-inch Nal detectors for gross gamma investigations, and a dual
phosphor alpha-beta bench top counter for analysis of surface smear samples and air samples.

Table 4-5. Instruments and Investigation Limits for Static Measurements

Active Maximum  Minimum Minimumo/f  Maximum ofBory
Meter/ Detector  Instrument  Probe offory Count Efficiency ofp ory Investigation
(or equivalent) Use Area Background Time (counts per MDC Levels
(em?) (cpm) (minutes) disintegration) (netcpm) (net cpm)
2360/43-37 Direct/Static 584 10/1300 0.1 0.155/0.18 21/69 23/1080°
Alpha/Beta
2360/43-89 Direct/Static 126 3/300 1 0.155/0.18 7/48 7/360°
Alpha/Beta
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Table 4-5. Instruments and Investigation Limits for Static Measurements

Active Maximum  Minimum Minimuma/Bf  Maximum offory
Meter/ Detector  Instrument  Probe offory Count Efficiency ofpory Investigation
{or equivalent) Use Area Background Time {counts per MDC Levels
(cm?) (cpm) (minutes) disintegration) (netcpm) (net cpm)
2360/43-93 Direct/Static 100 1.3/300 1 0.155/0.18 7/60 7/360°
Alpha/Beta
2929/3030 Smear 100° 1.2/80 3 0.315/0.243 3.1/18.4 3.2/96°
Counting
2221/LM 44-20 Direct N/A 29,000 0.1 2,300 1,800 3,500
Gamma (in cpm/uR/hr
situ soil)
2221/LM 44-20 Direct N/A 10,000 0.3 2,300 610 820
Gamma cpm/uR/hr
(2-inch
diameter,
5-foot-long
soil core)*
2221/LM 44-20 Direct N/A 10,000 0.3 2,300 610 1,060
Gamma cpm/uR/hr
(3-inch
diameter,
5-foot-long
soil core)*
2221/LM 44-20 Direct N/A 10,000 0.3 2,300 610 920
Gamma cpm/uR/hr
(4-inch
diameter,
5-foot-long
soil core)*
Bicron prem Dose Rate N/A N/A N/A +/- 30% of the N/A N/A®
true value

Beta measurements are attributed to Sr-90, the most restrictive beta emitter (1,000 dpm/100 cm? release criteria).
For this reason, the instruments will be calibrated with 2t geometry for Sr-90 and yttrium-90. The TSPs may provide
alternative methods if such alternative methods are approved by the Navy in writing prior to implementation.

The nominal wipe area is 100 cm?,

Modeling was performed to analyze the LM 44-20 response to 2-inch, 3-inch, and 4-inch-diameter soil cores because
at this time, it is not known what type of subsurface sampling equipment will be used. Count times may be increased
in the field.

There is no investigation level because the meter is used for dose determinations and operational health physics.
Note:
uR/hr = microRoentgen(s) per hour

d

prem = microrem
cm? = square centimeter(s)
cpm = count(s) per minute
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464 Calibration

Portable survey instruments will be calibrated annually at a minimum, in accordance with American
National Standards Institute (ANSI) N323a-1997 Radiation Protection Instrumentation Test and
Calibration, Portable Survey Instruments (ANSI N323) (ANSI, 1997), or an applicable later version.
Instruments will be removed from service on or before calibration due dates for recalibration. If ANSI
N323 does not provide a standard method, the calibration facility should comply with the
manufacturer’s recommended method. The instrument efficiency must meet or exceed the specification
in Table 4-5 unless an alternative has been approved in writing by the Navy.

4.6.5 Daily Performance Checks

Prior to use of the portable survey instruments, calibration verification, physical inspection, battery check,
and source-response check will be performed in accordance with SOP RP-108, Count Rate Instruments,
and SOP RP-109, Dose Rate Instruments. Portable survey instruments will have a current calibration
label that will be verified daily prior to use of the instrument.

Physical inspection of the portable survey instrument will include the following:

General physical condition of the instrument and detector prior to each use

Knobs, buttons, cables, connectors

Meter movements/displays

Instrument cases

Probe/probe windows

Other physical properties that may affect the proper operation of the instrument or detector

* e o o o o

Any portable survey instrument or detector having a questionable physical condition will not be used
until problems have been corrected. A battery check will be performed to ensure that sufficient voltage
is being supplied to the detector and instrument circuitry for proper operation. This check will be
performed in accordance with the instrument’s operations manual. The instrument will be exposed to
the appropriate (alpha, beta, gamma) check source to verify that the instrument response is within the
plus or minus 20 percent range determined during the initial response check. The calibration certificates
and daily QA/QC records for each instrument used and the instrument setup test records will be
provided in the project report.

If any portable survey instrument, or instrument and detector combination, having a questionable
physical condition that cannot be corrected fails any of the operation checks stated in SOP RP-108, Count
Rate Instruments, or SOP RP-109, Dose Rate Instruments, or has exceeded its annual calibration date
without PRSO approval, the instrument will be put in an “out of service” condition. This is done by
placing an “out of service” tag or equivalent on the instrument and securing the instrument or the
instrument/detector combination ina separate area such that the instrument and instrument/detector
combination cannot be issued for use. The PRSO and RCTs and their respective supervisors will be
notified immediately when any survey instrumentation has been placed “out of service.” Instruments
tagged as “out of service” will not be returned to service until all deficiencies have been corrected. The
results of the daily operation checks, discussed above, will be documented.

4.6.6 InstrumentDetection Calculations

The equations in the following section have been previously approved by the Navy to calculate
efficiencies, MDCs, and minimum detectable count rates at HPNS. The count times for instruments may
be adjusted from the specifications in Table 4-5 if the efficiency is higher or the background is lower
than the specifications in Table 4-5. The instrument equations in this section may be used to calculate
adjustments if the changes are approved in writing by a Certified Health Physicist prior to initial use. In
no case will an adjustment result in a sensitivity that exceeds the applicable release criterion.
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4.6.6.1 Gamma Surface Activity

Estimating the amount of radioactivity that can be confidently detected using field instruments is
performed by adapting the methodology and approach used in MARSSIM (Section 6.7.2.1) and modified
NRC NUREG-1507 (Minimum Detectable Concentrations with Typical Radiation Survey Instruments for
Various Contaminants and Field Conditions [NRC, 1998a]) (Section 6.8.2) for determining the gamma
scan MDC for photon-emitting radionuclides.

The general rationale for determining the MDCs is that a critical value of detection is calculated. if an
instrument response above a certain count rate is obtained, then there is a 95 percent or higher
confidence level that the instrument response is the result of elevated activity. The equations quantify
the signal-to-noise ratio (that is, how much gamma activity [signal] must be present in the material
being surveyed to be distinguishable from background [noise]). As the number of photons that interact
with the detector increases (achieved by either increasing the concentration of gamma-emitting
isotopes or increasing the mass of gamma-emitting material within the detector field-of-view), the MDC
decreases.

The computer code Microshield (Version 11) was used to model expected exposure rates from the
radioactive source at the detector probe Nal crystal and includes source-to-detector geometry. The
geometry is used to calculate the total flow of photons incident upon the detector crystal, called the
gamma fluence rate, ultimately corresponding to an exposure rate that is associated with a count rate in
the instrument.

The amount of radiation the detector crystal is exposed to from the modeled source is used to
determine the relationship between the detector’s net count rate and the net exposure rate
(cpm/uR/hr).

The model assumes the following:

¢ The radioactive source is a modeled volume of soil.

e This modeled volume of soil contains Ra-226 in secular equilibrium with its daughters.
e The Ra-226 is uniformly distributed in soil at a concentration of 1 pCi/g.

¢ The modeled volume of soil for direct gamma (in situ soil) is a cylinder with a depth of 2 meters and
a diameter of 33.85 meters (that is, an area of 900 m?, which is consistent with the area of many
previous survey units at HPNS).

e The exposure rate is calculated for a point 4 inches above the center of the cylinder (the geometry in
which gamma static measurements will be collected on in situ soil).

The result of the Microshield calculation is an exposure rate of 1.92 uR/hr.

Similar modeled exposure rates 2 inches above 5-foot-long soil cores as noted in Table 4-5 are as
follows:

e 2-inch diameter: 0.104 pR/hr
e 3-inch diameter: 0.189 puR/hr
e 4-inch diameter: 0.278 pR/hr

46.6.2 Gamma Scan MDC

Gamma scan minimum detectable concentration (scan MDC) is a parameter of central importanceto a
MARSSIM-based survey. The ability to effectively detect small, localized areas of elevated activity that
may be missed during the collection of random systematic sample locations is necessary to ensure that
areas of a survey unit are adequately investigated, thus allowing for greater confidence in the outcome
of the statistical tests.
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Field instrument use will be evaluated and controlled to verify that MDCs less than the appropriate limit
for scanning measurements are routinely achieved. Implementation of these MDC requirements is
discussed below. The MARSSIM framework for determining the MDC for field instrument scanning
activities is based on the premise that there are two stages of scanning. That is, surveyors do not make
decisions based on a single indication; rather, upon noting an increased number of counts, they pause
briefly and then decide whether to move on or take further measurements. Thus, scanning consists of
two components: continuous monitoring and stationary sampling. Because the data collected during
surface soil gamma scans will be automatically logged, relying solely on the surveyor to make a decision
in real time has been eliminated. Accordingly, field instrument surveyor scan MDCs, minimum
detectable count rate-surveyor (MDCRs), are calculated to control the occurrence of Type | (false
positive) and Type Il (false negative) errors using the following MARSSIM equations:

Equation 4-1
MDCR

e

MDCR, =

Where:

MDCR = minimum detectable count rate (cpm)
p = surveyor efficiency
g = instrument efficiency (cpm/uR/hr; Table 6.4, NRC, 1998a).

Equation 4-2

MDCR = s, (6—9)
1

Where:

Equation 4-3

Where:

si = minimal number of net source counts required for a specified level of performance for the
counting interval i (seconds).

d' is the index of sensitivity.

bi is the number of background counts in the interval.

Index of sensitivity d’ values are listed in MARSSIM Table 6.5 based on the proportions for required true
positive and tolerable false positive occurrence rates. The index of sensitivity value selected for initial
use at the Site is 3.28, corresponding to a true positive proportion of 0.95 and a false positive proportion
of 0.05.

As an example calculation, the scan MDC for Ra-226 using a Ludlum 2221 with a Model 44-20 3-inch by
3-inch Nal detector is determined herein using NUREG-1507 (NRC, 1998a) and MARSSIM factors and
methodology.

Relationship between Detector Response (cpm) and Exposure Rate (.R/hr)

The manufacturer of the Nal probe provides an estimated response of the crystal in a known radiation
field, which is 2,300 cpm/uR/hr at the Cs-137 energy of 0.662 megaelectron volts (MeV). Because the
gamma energy of Cs-137 is similar to the average energy of Ra-226 and its progeny radionuclides (0.7
MeV average energy [Cember, 1996], 0.8 MeV effective energy [NCRP, 1991}}, the manufacturer’s
response will be applied to Ra-226.

4-26

ED_002138A_00011209-00045



SECTION 4 — SURVEY DESIGN
Calculation of Minimum Detectable Count Rates

A typical background exposure rate is 10 puR/hr. Using a conversion factor of 2,300 cpm/uR/hr for
Ra-226 results in a count rate of 23,000 cpm. To provide a conservative margin of operation for field
activities where higher backgrounds may be present, a maximum background of 29,000 cpm will be

applied. The number of background counts in a 6-second scan time interval is calculated as:
29.000 cpm
p =2 P 6 sec = 2,900

60 sec/ min

Using Equation 4-3, s; is calculated as:

= 3.27x} 2,900 = 180

Where:

b; =the maximum number of counts in the background interval (2,900 counts)

i =the observation interval length (6 seconds)

p = efficiency of an automatic data logging instrument =1

d’ = detectability index from Table 6.5 of MARSSIM; a value of 3.28 was selected, which
represents a false positive detection rate of 5 percent

s = minimum detectable number of net source counts in the observation interval
(counts)

The minimum detectable count rate is calculated using Equation 4-2 as:
60
= 66.18% 3 = 1,800

Calculation of Minimum Detectable Exposure Rate

The corresponding minimum detectable exposure rate (MDER) is then determined for the Ludlum
Model 44-20 detector and Ra-226. Using the manufacturer-provided average gross gamma count rate of
2,300 cpm/uR/hr, the MDER is calculated by dividing the minimum detectable count rate by the count
rate to exposure rate ratio. The calculated MDER is:

1,800

2,300 — /u

Calculation of MDCscan

Using the MicroShield-determined exposure rate of 1.92 uR/hr/pCi/g Ra-226, the radionuclide
concentration of Ra-226 necessary to yield the MDER (0.77 uR/hr) is calculated as follows:
0.77
=1 / )192—/M =04 /
- /u
Minimum counting times for static counts of total and removable surface activity should be adjusted to
provide an MDC that is a fraction of the acceptable surface contamination levels found in Table 4-2.
MARSSIM equations have been modified to convert to units of dpm/100 cm?. Static MDCs at a 95
percent confidence level are calculated using Equation 4-4, which is modified from Equation 6 in
Strom and Stansbury, 1992:
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Equation 4-4

3+3.29\/Br PR R
Z(b

MDCslatz'c = A
l- Elol T An
100
Where:
MDCswtic = minimum detectable concentration level in dpm/100 cm?
Br = background count rate in cpm
ts = background count time in minutes
ts = sample count time in minutes
A = detector probe physical {(active) area in cm?
Etot = total detector efficiency for radionuclide emission of E; x E;,
where:
E; =2minstrument efficiency in counts per particle (c/p)
Es  =source (or surface contamination) efficiency

E: values can be determined empirically or assigned default values. Equation 4-4 may be used to
calculate static MDCs for gamma measurements by substituting appropriate gamma efficiencies and
omitting the term (A/100). Equation 4-4 may be used to calculate static MDCs when the background
count time is not equal to the sample count time.

4.6.6.3 Instrument Beta Scan Measurement Rates and Alpha Detection Probabilities

Alpha or beta scanning measurements will be performed in buildings based on the ROCs identified for
the building in the HRA or subsequent investigations. The measurements for alpha and beta surface
activity occurs simultaneously during scanning; however, the signal detection theory for alpha-emitters
differs greatly from that of beta-emitters. Because the normal alpha background count rates in some
detectors is less than 1 cpm, and only alpha count rates about three times background are detectable, it
is not practical to establish a fixed MDC for alpha scanning. Instead, the average scan rate for the
detector will be established such that the calculated beta scan MDC is 50 percent of the applicable beta
DCGLy. The rate will then be used to verify that alpha surface activity can be detected at the alpha
DCGLy with at least 90 percent probability. While scanning at this average rate, the surveyor will pause
to investigate alpha counts recorded above the established threshold (usually 1 or 2 cpm). The duration
of that pause will be determined to ensure that there is at least 90 percent probability of detecting
another alpha count.

The rate at which each detection instrument traverses the surface being surveyed is necessarily
detector- and radionuclide-specific, and varies with accepted error rates, surveyor efficiency, and
surface beta background. Determination of the beta scan rate is based on requiring the instrument scan
MDC to be at least 50 percent of the applicable beta DCGLy. Beta scan MDCs are calculated using
Equation 4-5, adapted from NRC, 1998a (Equation 6-9):

Equation 4-5

60
! — /2% ——
~ xl Xegol Xgpl 7%

JXXXm

Where:

B scan MDC = beta scan MDC in dpm/100 cm?
d’ = index of sensitivity (for error rates a and )
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B = background beta count rate in cpm

i = scan detector observation interval in seconds

p = scan surveyor efficiency

3 = 27 instrument beta efficiency in counts per particle (¢/p)
€s = beta surface activity efficiency

A = detector probe physical (active) area in cm?

Equation 4-1 assumes that small areas of elevated surface activity (hot spots) are 100 cm? in size or 10
centimeters (cm) x 10 cm. In this case, the scan MDC has been determined to be 50 percent of the
applicable beta DCGLy in dpm/100 cm?, so the remaining unknown is the detector observation interval,
i. Solving Equation 4-5 for i yields:

Equation 4-6
( H?%x %60

2
X 2x 2x ]m] X 2
The average a priori beta scan rate may then be determined by dividing the width of the elevated area
(in the direction of the scan) by the observation interval, i. For example, for i = 4 seconds (s), the
required average scan rate would be 10 cm/4 s = 2.5 centimeters per second (cm/s). The factor A/100 is
not used for scanning instruments where A is large relative to the assumed size of the surface activity
source (that is, A is greater than ~ 100 cm?).

Once the required average beta scan rate is determined, it can be used to verify that the probability of
detecting surface activity at the alpha DCGL,, is at least 90 percent using Equations 4-7 and 4-8.
Equation 4-7 is used for detectors having background rates near zero (that is, 1 to 3 cpm) to determine
the probability of recording at least one count, P(n>1), during the dwell time, t, when surface activity is
present at the alpha DCGL,,. Equation 4-8 is used for detectors having higher background rates (that is, 5
to 10 cpm) to determine the probability of recording at least two counts, P(n>2}, because pausing after
single recorded counts would be prohibitively inefficient given the inordinate number of false positives.

Equation 4-7

(z1)=1- "8
Equation 4-8
( + ) _( + )

(2D=1-[l4—0[ " & ]
Where:

P(n21) = probability of recording one or more counts in dwell time, t
P(n>2) = probability of recording two or more counts in dwell time, t
G = alpha DCGL,, = hot spot or surface activity (dpm)
3 = 27 instrument alpha efficiency in counts per particle (¢c/p)
€s = alpha surface activity efficiency
B = background alpha count rate (cpm)
d = detector width in direction of scan (cm)
v = average scan rate (cm/s)
t = d/v, dwell time over source (s)

When a single alpha count is recorded, the surveyor will pause forward motion to investigate the area
beneath the detector. The length of this pause is determined using Equation 4-9 to ensure at least 90
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percent probability that another alpha count can be detected if the surface activity is at the alpha
DCGL.

Equation 4-9

13,800
Where:
tp = pause time after detecting single alpha count (s)
G = alpha DCGL,, = hot spot or surface activity (dpm)
3 = 27 instrument alpha efficiency in counts per particle (¢c/p)
Es = alpha surface activity efficiency
A = detector probe physical (active) area in cm?

The a priori beta scan rate and alpha detection probability calculations for each survey instrumentation
type will be provided in each TSP. Two examples using typical alpha-beta scan measurement detectors
are provided below to demonstrate use of the equations.

Example: Scan Rate Calculation for 126-cm? Gas Proportional Floor Monitor

The ROCs for Building 130 include Cs-137 (a beta emitter) and Ra-226 (an alpha emitter). The average
scan rate will be based on the Cs-137 DCGL,, and the probability of detecting Ra-226 calculated at the
required scan MDC. From the Action Memorandum (Navy, 2006), the residential building DCGL,, for
Cs-137 is 5,000 dpm/100 cm?, and for Ra-226, it is 100 dpm/100 cm?. The acceptable error rates are
chosen as a=f=5% which results in d’=3.28 from MARSSIM Table 6.5. The size of hot spots is assumed to
be 100 cm?. Because of the large detector size, the factor A/100 is not used. Using Equation 4-6:

(3.28)?%x315%60

= = 141
0.5%0.432x0.52%2,5007
Where
d’ =3.28 (for a=p=5%)
B =315 cpm (for example, Ludlum Model 43-68)
p =0.5
€ =0.43
£s =0.5

Bscan MDC = required scan MDC = 50 percent Cs-137 DCGLw = 2,500 dpm/100 cm?

For a hot spot size of 100 cm?, the detector moves over its width (10 cm) during the observation interval
(1.41 s) such that the average scan rate required to meet the scan MDC requirement (50 percent) is

10 cm/1.41 s = 7.1 cm/s. This scan rate illustrates that the scan MDC is achievable with the detector and
survey parameters chosen. If the scan rate during the survey is less, i increases, resulting in a lower
actual scan MDC.

The expected alpha background count rate for this detector is equal to or less than 3 cpm. Using the
average beta scan rate of 7.1 cm/s and Equation 4-3, one can verify that there is at least 90 percent
probability of recording at least one alpha count during the detector dwell time if the surface activity is
at the Ra-226 DCGL,, of 100 dpm over 100 cm?.

_100x0.35%0.5x11.7

(=z21)=1- 60x7.1 = 0.382 = 38.2%
Where:
G =100 dpm
€; =0.35
4-30
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€s =0.5

d =11.7 cm

v =7.1cm/s

t =11.7cm/7.1cm/s=1.65s

Each time a single alpha count is recorded, the surveyor pauses to investigate for the period t,:
13,800

= = -2
100%x126x%0.35%0.5 6.26
Where
G =100 dpm
£; =0.35
£ =05
A =126 cm?

In this example, scanning at the average beta scan rate is adequate for beta radiation but too fast to
sufficiently detect alpha surface activity. An adjusted dwell time of (1.65 x 0.90)/0.382 or 3.89 s would
raise P(n>1) to 90 percent but would also result in an adjusted beta scan rate of 2.57 cm/s.

Example: Scan Rate Calculation for 821-cm? Gas Proportional Floor Monitor

The ROCs for Building 130 include Cs-137 (a beta emitter) and Ra-226 (an alpha emitter). The average
scan rate will be based on the Cs-137 DCGL,, and the probability of detecting Ra-226 calculated at the
required scan MDC. From the Action Memorandum (Navy 2006), the residential building DCGL,, for
Cs-137 is 5,000 dpm/100 cm?. The acceptable error rates are chosen as a=p=5%, which results in d’=3.28
from MARSSIM Table 6.5. The size of hot spots is assumed to be 100 cm?. Because of the large detector
size, the factor A/100 is not used. Using Equation 4-6:

(3.28)%%1,620x60

= = 6.33
0.5%0.46%%0.5%%2,5007
Where
d’ =3.28 (for a=p=5%)
B = 1,620 cpm (for example, Ludlum Model 43-37-1)
p =0.5
Ei = 0.46
Es =0.5

Bscan MDC = required scan MDC = 50 percent Cs-137 DCGLw = 2,500 dpm/100 cm?

For a hot spot size of 100 cm?, the detector moves over its width (10 cm) during the observation interval
(6.33 s) such that the average scan rate required to meet the scan MDC requirement (50 percent) is

10 cm/6.33 s = 1.6 cm/s. This scan rate is too slow to effectively implement and control, and this
slowness should be cause to evaluate the detector and survey parameters chosen. in reality, the
background count rate used in the example is higher than expected for this model detector, and a lower
background rate would result in a shorter observation interval and faster scan rate that still meet the
MDC requirement.

The expected alpha background count rate for this detector is much higher, up to 10 cpm. Using the
average beta scan rate of 1.6 cm/s and Equation 4-4, one can verify that there is at least a 90 percent
probability of recording at least one alpha count during the detector dwell time if the surface activity is
at the Ra-226 DCGL,, of 100 dpm over 100 cm?.

N (100x0.35%0.5 + 9)9.94” _ (100x0.35%0.5+9)9.94

( 22)= 1-11 50 60 = 98.3%
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Where:

G =100 dpm

=0.35

=0.5

=9 cpm

=159 cm

=1.6 cm/s
=159cm/1.6cm/s=9.945s

"< o wmm

Each time a single alpha count is recorded, the surveyor pauses to investigate for the period t,:
13,800

= =09
100x821x0.35%0.5 6
Where
G =100 dpm
£ =0.35
€ =05
A =821 cm?

In this example, even though the detector alpha efficiency is lower and background higher, the larger
detector area and slower scan rate provide a large dwell time and nearly 100 percent probability of
detecting alpha surface activity at the DCGL,.

4.6.6.4 Alphaand Beta Static MDC

Alpha and beta count rate static (direct) measurements will be performed at systematic locations based
on the ROCs identified for the building in the HRA or subsequent investigations. The static MDC for each
instrument used for static measurements will be determined as described below using building-specific
background measurements and will not exceed 50 percent of the applicable DCGL,. If the calculated
static MDC exceeds 50 percent of the applicable DCGL., the background counting time or the static
measurement counting time will be increased until the static MDC is less than or equal to 50 percent of
the applicable DCGL,,. Example a priori static MDC calculations for each survey instrumentation type will
be provided in each TSP.

Static MDCs at a 95 percent confidence level are calculated using Equation 4-10, which is modified from
Equation 6 in Strom and Stansbury, 1992:

Equation 4-10

3+3.29\/Br a8 -(1+Z—S)
Z(b

MDCslatz'c = A
l- Elol o An
100
Where:
MDCswtic = minimum detectable concentration level in dpm/100 cm?
Br = background count rate in cpm
ts = background count time in minutes
ts = sample count time in minutes
A = detector probe physical {(active) area in cm?
Etot = total detector efficiency for radionuclide emission of E; x E;,
where:
E; =27 instrument efficiency in counts per particle (c/p)
Es  =source (or surface contamination) efficiency
4-32
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Equation 4-10 may be used to calculate static MDCs when the background count time is not equal to the
sample count time.

4.7  Radiological Laboratory Analysis

Soil samples will be analyzed for Cs-137 and Ra-226 by gamma spectroscopy analysis. Ten percent of the
soil samples will also be analyzed for Sr-90 or total strontium by a gas flow proportional counter in
accordance with the SAP (to be submitted under separate cover). If other ROCs are identified in the TSP,
analyses will be performed for the additional ROCs.

Gamma spectroscopy data will be reported by the laboratory after a full 21-day ingrowth period. If the
results following the full ingrowth are below the release criteria shown in Table 4-2 for all ROCs,
additional analyses are not required. If the results for any ROC exceed the release criterion, additional
analyses may be requested.

If a NORM evaluation, as described in Section 6.6.1, is performed, additional analyses for isotopic
uranium will be performed by alpha spectrometry. Additional analyses for the ROC may also be
performed and may include Ra-226 by emanation, and isotopic thorium by alpha spectrometry.

All laboratory analyses will be performed by a Department of Defense (DoD) Environmental Laboratory
Accreditation Program- or National Voluntary Laboratory Accreditation Program-accredited laboratory
certified by the State of California to perform analyses.

All laboratory data packages will have independent data verification and data validation performed to
demonstrate that the data meet the project objectives. Following independent data verification and
validation, the sample data will be evaluated as described in Section 6.
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Survey Implementation

This section discusses the types of surveys and their implementation in the field, with a focus on the
methods for conducting each type of survey. The methods for implementing field surveying and
sampling are provided in this Work Plan. The SAP (to be submitted under separate cover) provides
guidance on soil sampling, laboratory analysis, and QA. Table 3-1 lists each of the SOPs developed for
performing this project work at HPNS. Copies of the SOPs are provided in Appendix B.

51 Premobilization Activities

5.1.1 Premobilization Activities

Prior to initiating the investigation activities, several pre-mobilization and mobilization steps will be
performed to ensure that the work can be performed in a safe and efficient manner.

5.1.1.1 Permitting and Notification

Prior to initiation of field activities for the investigation survey, CH2M will notify the Navy Remedial
Project Manager (RPM), Resident Officer in Charge of Construction (ROICC), and RASO and HPNS
security as to the nature of the anticipated work. Any required permits to conduct the fieldwork will be
obtained prior to mobilization.

CH2M (via Perma-Fix) will notify the California Department of Public Health at least 14 days prior to
initiation of activities involving the Radioactive Material License. Additional notifications required by
regulatory agencies for specific activities conducted under this Work Plan will be addressed in the
corresponding sections and appendixes of this Work Plan, and in the APP/SSHP. The APP/SSHP will be
provided under a separate cover.

5.1.1.2 Pre-Construction Meeting

A pre-construction meeting will be held prior to mobilization of equipment and personnel. The purpose
of the meeting will be to discuss project-specific topics, roles and responsibilities of project personnel,
project schedule, health and safety concerns, and other topics that require discussions before field
mobilization. Representatives of the following will attend the pre-construction meeting:

¢ Navy (RPM, RASO, ROICC, and others as applicable)

e CH2M (Project Manager, Site Construction Manager, Project Quality Control Manager, PRSO, and
Site Safety and Health Officer [SSHO])

e Subcontractors as appropriate

5.1.2 Mobilization Activities

Mobilization activities will include site preparation, movement of equipment and materials to the site,
and orientation and training of field personnel. Site-specific training will include radiological safety
awareness. At least 2 weeks prior to mobilization, the appropriate Navy personnel, including the Navy
RPM, ROICC and CSO, will be notified regarding the planned schedule for mobilization and site
remediation activities. Upon receipt of the appropriate records and authorizations, field personnel,
temporary facilities, and required construction materials will be mobilized to the site. The temporary
facilities will include restrooms, hand-washing stations, and one or more secure storage (Conex) boxes
for short- and long-term storage of materials, if needed.

The applicable AHAs will be reviewed prior to starting work.
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5.1.2.1 Site Preparation

¢ One or more RCAs will be established as necessary around work areas and delineated with
temporary fencing or caution tape, or equivalent, and have the appropriate warning signage posted.
Ingress and egress control points will be established and maintained. Radiological screening of
personnel, equipment, and materials will be required when exiting the RCA. The RCA will be posted
consistent with the requirements of the RPP and SOP RP-101, Access Control. Routine surveys and
inspections will be performed along the fence line, consisting of dose rate measurements and visual
inspections. Surveys will be performed to ensure that there is no change in dose readings in
accessible areas that could negatively affect the public or environment. Breaches in the fence will be
repaired.

¢ Stormwater, sediment, and erosion control measures will be implemented to prevent soil and
sediment from entering and leaving the site as detailed in Section 10.

e Dust control methods and air monitoring will be implemented during intrusive activities as detailed
in Section 10.

e Underground Service Alert will be contacted at least 72 hours prior to initiating soil intrusive
activities. Colored marking paint (and/or stakes or equivalent) will be used to mark identified
utilities, if any, within the proposed work area. An exclusion area will be placed around active
utilities to prevent accidental exposure to the utility, based on the utility hazard or importance.
Utility lines encountered will be assumed active, unless specifically determined to be inactive
through consultation with the subject utility company and with the CSO representative, ROICC, and
RPM.

e Brush and weeds will be cut to the minimum practical height necessary to facilitate scanning and
sampling activities using manually operated equipment.

o Debris or obstacles will be removed that could obstruct sampling and survey activities.

¢ The concrete or asphalt will be removed to the extent necessary to access the soil beneath for
sampling and survey activities.

e Cut-and-fill drawings from the installation of the durable cover will be reviewed to determine
whether fill material needs to be removed to expose surfaces of interest for sampling and survey
activities.

5.2  Surface and Subsurface Soil Investigations

Soil areas will be divided into Group 1, Group 2a, and Group 2b areas as described in Section 4.3.1. Soil
areas will be further divided into survey units as described in Section 4.3.2. Soil samples will be collected
using SOPs provided in Appendix B.

5.2.1 Group 1 Soil Area Investigations

Group 1 soil areas will be divided into survey units and surveyed based on MARSSIM guidance for Class 1
final status surveys.

5.2.1.1 Group 1 Surface Soil Surveys

Surface soil at former building sites and in crawlspaces underlying existing buildings in Group 1 areas will
be surveyed as Class 1 survey units. The area will be cleared to provide access as described in
Section 5.1.

Gamma scan surveys will be performed over 100 percent of accessible surfaces. A minimum of
18 surface sample locations will be identified on a random-start systematic grid. Locations where the
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gamma scan results exceed the investigation level and a potential for small areas of elevated activity
have been identified will be investigated by collecting biased samples. If no gamma scan results exceed
the investigation level, or if no locations are identified as potential small areas of elevated activity, at
least one biased sample will be collected in each survey unit from the location with the highest gamma
scan reading.

If global positioning system (GPS) reception is available, gamma scan measurement results and soil
sample locations will be position-correlated with GPS data and recorded. If GPS reception is not
available, for example in crawlspaces underlying existing buildings, a reference coordinate system will
be established to document the location of gamma scan measurements and soil samples. The reference
coordinate system will consist of a grid of intersecting lines referenced to a fixed site location or
benchmark. If practical, the GPS coordinates of the fixed location or benchmark will be recorded.

Soil samples will be analyzed as described in Section 4.7, and the results will be evaluated as described
in Section 6.

If excavation of a Group 1 surface soil area is recommended, the resulting excavation will be surveyed as
described in Section 5.2.1.2.

5.2.1.2 Group 1 Trench Unit Surveys

Trench units previously excavated to remove sanitary sewer and storm drain lines located in Group 1 soil
areas will be surveyed as Class 1 survey units. Drawings and sketches of the previous excavation will be
reviewed to identify the most likely location of the previous excavation, and establish a buffer extending
approximately 5 feet beyond the former excavation surface boundary.

The area, including the 5-foot buffer, will be cleared to provide access as described in Section 5.1. In
addition, a gamma scan survey will be performed over 100 percent of the accessible surface prior to
initiating intrusive activities. Locations identified as potential small areas of elevated activity will be
excavated in 1-foot lifts to identify and remove potential radiological commodities during trench unit
excavation.

After clearing the site to provide access but prior to initiating excavation, a visual inspection of the area
will be performed by an engineer and a geologist. The purpose of the visual inspection is to confirm the
location of the former excavation by identifying previous excavation boundaries, if practical.

Once the boundaries of the former excavation have been established to the extent practical, the trench
will be excavated. The excavation will extend to the boundaries of the initial excavation and will not
include excavation of the 5-foot buffer area. Excavated soil will be investigated as described in Section
5.2.1.3.

Once the trench is completely excavated, a Class 1 final status survey of the exposed trench sidewalls
and bottom will be performed. A gamma scan survey of 100 percent of accessible surfaces will be
performed. The gamma scan survey will be performed using a man lift or similar setup where the
detector will be lowered into the trench without requiring personnel to enter the trench. Gamma scan
results will be position-correlated using GPS data, or a reference coordinate system will be established
for the trench sidewalls and bottom.

A minimum of 18 soil sample locations will be identified on a random-start systematic grid covering the
sidewalls and bottom of the trench. Locations where the gamma scan results exceed the investigation
level and a potential for small areas of elevated activity have been identified will be investigated by
collecting biased samples. If no gamma scan results exceed the investigation level, or if no locations are
identified as potential small areas of elevated activity, at least one biased sample will be collected in
each survey unit from the location with the highest gamma scan reading.
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Soil samples will be analyzed as described in Section 4.7, and the results evaluated as described in
Section 6.

5.2.1.3 Group 1 Fill Unit Surveys

Fill material excavated from trenches in Group 1 areas, including durable cover or pavement removed to
provide access, will be transferred to a radiological screening pad for investigation. The soil will be laid
out in a layer approximately 6 inches thick over an area of approximately 2,000 m? or less. A gamma
scan survey will be performed over 100 percent of the surface, and the gamma scan results will be
position-correlated with GPS data.

A minimum of 18 soil sample locations will be identified on a random-start systematic grid. Locations
where the gamma scan results exceed the investigation level and a potential for small areas of elevated
activity have been identified will be investigated by collecting biased samples. If no gamma scan results
exceed the investigation level, or if no locations are identified as potential small areas of elevated
activity, at least one biased sample will be collected in each survey unit from the location with the
highest gamma scan reading.

Soil samples will be analyzed as described in Section 4.7, and the results evaluated as described in
Section 6.

5.2.2 Group 2 Soil Area Investigations

Group 2 soil areas will be divided into Group 2a and Group 2b areas. Group 2a soil areas will be divided
into survey units and surveyed based on MARSSIM guidance for Class 1 final status surveys. Group 2b
soil areas will be divided into survey units and surveyed based on MARSSIM guidance for Class 3 final
status surveys.

5.2.2.1 Group 2a Surface Soil Surveys

Surface soil in Group 2a areas will be surveyed as Class 1 survey units. The area will be cleared to
provide access as described in Section 5.1.

Gamma scan surveys will be performed over 100 percent of accessible surfaces. A minimum of 18
surface sample locations will be identified on a random-start systematic grid. Locations where the
gamma scan results exceed the investigation level and a potential for small areas of elevated activity
have been identified will be investigated by collecting biased samples. If no gamma scan results exceed
the investigation level, or if no locations are identified as potential small areas of elevated activity, at
least one biased sample will be collected in each survey unit from the location with the highest gamma
scan reading.

If GPS reception is available, gamma scan measurement results and soil sample locations will be
position-correlated with GPS data and recorded. If GPS reception is not available, for example in
crawlspaces underlying existing buildings, a reference coordinate system will be established to
document gamma scan measurement results and soil sample locations. The reference coordinate
system will consist of a grid of intersecting lines referenced to a fixed site location or benchmark. If
practical, the GPS coordinates of the fixed location or benchmark will be recorded.

Soil samples will be analyzed as described in Section 4.7, and the results evaluated as described in
Section 6.

If former trench and fill units are selected for Group 2a, then they will excavated, scanned, and sampled
using similar procedures described in Sections 5.2.1.2 and 5.2.1.3.
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5.2.2.2 Group 2b Surface Soil Surveys

Surface soil at former building sites and in crawlspaces underlying existing buildings in Group 2b areas
will be surveyed as Class 3 survey units. Because these areas have a lower potential for radiological
contamination, durable cover and pavement will not be removed from these areas. Because the durable
cover or pavement effectively prevents most gamma radiation from escaping, gamma scan surveys of
surfaces will not be performed.

A minimum of 18 surface sample locations will be randomly identified in each survey unit. A 1-meter by
1-meter area will be cleared at each sample location to provide access to the surface soil as described in
Section 5.1. A gamma scan survey will be performed over 100 percent of the 1-m? area removed to
provide access to each sample location. A surface soil sample will be collected from the location with the
highest gamma scan reading at each soil sample location. If an anomalous gamma scan reading is
identified, the surface soil sample will be collected at that location in the 1-m? area. Otherwise, the
surface soil sample will be collected from the center of the 1-m? area.

If GPS reception is available soil sample locations will be position-correlated with GPS data and
recorded. If GPS reception is not available, for example in crawlspaces underlying existing buildings, a
reference coordinate system will be established to document gamma scan measurement results and soil
sample locations. The reference coordinate system will consist of a grid of intersecting lines referenced
to a fixed site location or benchmark. If practical, the GPS coordinates of the fixed location or
benchmark will be recorded.

Soil samples will be analyzed as described in Section 4.7, and the results evaluated as described in
Section 6.

5.2.2.3 Group 2b Trench Unit Surveys

Trench units previously excavated to remove sanitary sewer and storm drain lines located in Group 2b
soil areas will be surveyed as Class 3 survey units. Drawings and sketches of the previous excavation will
be reviewed to identify the most likely location of the previous excavation, and establish a buffer
extending approximately 5 feet beyond the former excavation boundary.

Once the boundaries of the former excavation have been established to the extent practical, a minimum
of 18 sample locations will be identified in each survey unit. Assuming the survey unit is a linear trench
with two sidewalls and a bottom, six sample locations will be randomly selected for each of the two
sidewalls, and six sample locations randomly selected along the bottom of the trench. Sample locations
will be separated by at least 3 meters, or approximately 10 feet. Based on the boundaries of the original
excavation and the depth where the pipe was located, soil samples will be placed in the 5-foot buffer
surrounding the original excavation to the extent practical. Sidewall samples will be placed at the depth
of the removed pipe or deeper. Trench bottom samples will be collected from soil at least 1 foot below
the depth where the pipe was located. A geologist will log each core and confirm trench wall and
bottom samples are from outside the original excavation, when practical.

Trench unit soil samples will be collected using direct-push technology when practical. Other sample
collection techniques may be employed, including hand auger, split-spoon, and test pitting, depending
on site conditions. Sanitary sewer and storm drain lines were sometimes installed on bedrock. In these
situations, sampling of bedrock will not be performed. If refusal is encountered within 1 foot of the
expected depth of the trench, the soil sample will be collected from the deepest section of the core. If
refusal is encountered more than 1 foot above the expected depth of the trench, the sample location
will be moved to avoid the subsurface obstruction.

Soil samples will be analyzed as described in Section 4.7, and the results evaluated as described in
Section 6.
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5.2.2.4 Group 2b Fill Unit Surveys

Boundaries of previously excavated trenches in Group 2b areas will be identified as described in
Section 5.2.2.3. A minimum of 18 sample locations will be randomly selected within the previously
excavated trench. At each location, a random depth will be selected between the surface and the
bottom of the trench to collect a soil sample.

Fill unit soil samples will be collected using direct-push technology. Other sample collection techniques
may be employed, including hand auger, split-spoon, and test pitting, depending on site conditions. All
fill cores will be collected to the maximum depth associated with the previous trench excavation, even if
the randomly selected sample depth is surface soil.

Sample cores will be scanned for gamma radiation along the entire length of each core. Gamma scan
measurement results will be evaluated against the investigation level to identify core section with
elevated gamma radiation. Core sections that exceed the investigation level will have biased soil
samples collected to investigate the potential for small areas of elevated activity in fill. If no core section
exceeds the investigation level, a biased sample will be collected from the core segment with the
highest gamma scan reading that was not already sampled.

Sanitary sewer and storm drain lines were sometimes installed on bedrock. In these situations, sampling
of bedrock will not be performed. If refusal is encountered within 1 foot of the expected depth of the
trench, the soil sample will be collected from the deepest section of the core. If refusal is encountered
more than 1 foot above the expected depth of the trench, the sample location will be moved to avoid
the subsurface obstruction.

Soil samples will be analyzed as described in Section 4.7, and the results evaluated as described in
Section 6.

5.3  Former Building Foundations and Pavement
Investigations

This section provides methods for surveying concrete, asphalt, or soils beneath concrete or asphalt that
are included in this survey program. In addition, this section provides methods for surveying incidental
concrete or asphalt materials that lie over soils designated for radiological surveys. Trench units that
were recently paved will be surveyed according to Section 5.2.

5.3.1 Foundation and Pavement Investigations

Structural features such as concrete, brick, or asphaltic concrete will be surveyed as building structures.
Contaminated portions will be remediated prior to surveying the underlying soil. Underlying soil
considered radiologically impacted will be surveyed as described in Section 5.2.

5.4  Building Investigations
5.4.1 Building Surface Investigations

Building survey units, regardless of classification, will be investigated using a combination of alpha-beta
scanning, static (direct) measurements, and swipe samples to identify small elevated activity areas,
average wide-area surface activity, and fixed and removable contamination. The number of data points,
N, will be split between the survey unit and background reference area. Both systematic and biased
(judgmental) measurements will be used and will be performed in the same manner and with the same
instrumentation as the systematic static measurements. Biased measurements and samples will be
taken in locations with the highest potential for elevated residual surface activity or where systematic
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measurements exceeded established investigation levels. Surface activity found more than the
applicable release criteria will be identified for additional investigation and possibly subject to
remediation and resurvey. Results will be documented in building-specific final status survey reports.

Using a graded approach, Class 1 survey units will receive the highest level-of-effort investigation. The
investigation level of effort for each survey unit class is presented in Table 5-1. To provide additional
data to support release, Class 3 survey units will be limited to 10,000 m? of floor area (see Section 4.4.2)
and the accessible floors and lower walls will be scanned in the areas with the highest potential for any
residual surface activity to total 10 percent of the survey unit area.

Table 5-1. Building Investigation Level of Effort by Survey Unit Classification

Survey Unit Surface Scan Coverage Surface Activity Measurements
Classification

Class 1 Systematic 100% of accessible areas N systematic static measurements and swipes

Biased static measurements at locations
exceeding scanning investigation levels

Class 2 Systematic 10-100% of accessible floors N systematic static measurements and swipes

and lower walls Biased static measurements at locations

Biased 10-50% of accessible upper walls exceeding scanning investigation levels
and ceilings with highest contamination
potential
Class 3 Biased 10% of accessible floors and lower N systematic static measurements and swipes

walls with highest potential for residual
surface activity

Biased static measurements at locations
exceeding scanning investigation levels

5.4.2  Building Soil Investigations

Building soil investigations are assumed to be surface soil survey units for the purposes of this section.
These may include soil areas on the ground floor of a building, in basements, or in crawlspaces. If the
soils are not accessible, the interferences will be removed to the extent necessary to adequately
perform the required surveys. These surveys will be performed according to the requirements of the
surface soil surveys in Section 5.2.

55  Miscellaneous Radiological Surveys

Personnel, equipment, material, and area surveys will be performed in accordance with this Work Plan
and appendixes. If survey results indicate levels of contamination exceeding release criteria, appropriate
decontamination methods will be performed in accordance with Section 5.6 and applicable SOPs.

5.5.1 Personnel Surveys

Personnel surveys are used to ensure that individuals leaving a radiological area are free of
contamination. Hands and feet “frisks” or scans with dual alpha-beta scintillators will be required when
individuals exit RCAs. If the scan or frisk count rate is indistinguishable from background, then no further
action (NFA) will be required. Scanning will be performed in the alpha plus beta mode of the instrument
because of the potential presence of Sr-90, a pure beta emitter, and the fact that there are beta
emissions from progeny in the radium decay chain that can be used as a surrogate for potential radium
contamination. Where contamination is found or suspected, the PRSO will be contacted and will provide
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further technical direction for any personnel/clothing decontamination that may be needed. Personnel
surveys will be conducted in accordance with SOP RP-104, Radiological Surveys.

5.5.2  EquipmentSurveys

Before being put into service for the first time at the site, and upon exiting a radiological work area or
RCA, equipment will be surveyed to ensure that the equipment release criteria are not exceeded, using
the survey requirements specified in SOP RP-104, Radiological Surveys and SOP RP-105, Unrestricted
Release Requirements.

¢ Incoming equipment whose survey results exceed the release criteria will not be allowed into the
radiological work area and will be returned to the supplier for replacement or decontamination.

¢ QOutgoing equipment whose survey results exceed the release criteria will be decontaminated and
resurveyed before being released from radiological controls.

5.5.3 Smear Sample Measurements Surveys (Swipe)

Smear sampling will be performed to assess the presence of radioactive contamination that is readily
removed from a surface. Smear samples will be taken to evaluate the presence of removable alpha and
beta activity. The procedures for collecting smear samples are discussed in SOP RP-104, Radiological
Surveys.

5.5.4 Exposure Rate Surveys (Dose Rates)

Exposure rate surveys are performed to measure ambient gamma radiation levels. These measurements
are obtained in the following ways:

¢ By holding the detection probe at the surface and subtracting an equivalent measurement result
taken at 1 meter from the source or item being surveyed

¢ By measuring background in an area, then inserting the object that is intended to be surveyed
followed by obtaining the total exposure measurement

Exposure rate surveys will be performed prior to and periodically during intrusive activities, and if a
scan, static, or smear survey of the material, tools, and equipment indicates levels that exceed the
applicable limit. Instrumentation will be allowed to stabilize before taking the measurement. Available
instruments and operating parameters are provided in Table 4-5.

5.6  Site Restoration and Demobilization

The open excavations will be backfilled when the results of the surveys and sampling confirm that the
excavation area meets the release criteria, and concurrence from RASO is obtained. In some cases, to
ensure site safety, the excavated areas may be backfilled immediately after scanning and sampling.
Overburden and radiologically screened and approved soil will be used to backfill trenches after the final
status surveys are completed and the results of the surveys confirm that ROC concentrations are below
the release criteria. If additional backfill is required, a clean import source will be identified and used. If
the trench excavations are water logged, crushed rock or gravel will be placed as bridging material. With
Navy concurrence, radiologically cleared recycled fill materials (for example, crushed asphalt) may be
used for backfill. The backfill will be compacted to 90 percent relative density by test method ASTM
D1557 or compacted to 95 percent relative density by test method ASTM D698. Once the excavated
areas have been backfilled, the durable cover will be repaired “in kind” to match pre-excavation action
conditions.
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5.6.1 Deconstruction of Radiological Screening Yard Pads

Following completion of radiological screening and with Navy approval, the RSY pads will be
deconstructed. Prior to deconstruction, the RSY pads will be radiologically screened and released. The
area will be down-posted for the deconstruction activities. The RSY pad material will be consolidated
onsite for offsite disposal at an approved disposal facility. If the RSY pad buffer material cannot be
reused onsite, it will be disposed of offsite at an approved disposal facility. Chemical sampling will be
performed as required by the disposal facility. Following deconstruction, the area will be restored to
pre-removal action conditions.

5.6.2 Decontamination and Release of Equipment and Tools

Equipment and personnel exiting a controlled work area will follow survey procedures presented in the
RPP. Decontamination of materials and equipment will be necessary during fieldwork. Numerous
decontamination methods are available for use. If practical, manual decontamination methods should be
used. Abrasive methods may be necessary if areas of fixed contamination are identified. Chemical
decontamination can also be accomplished by using detergents for nonporous surfaces with
contamination present. Chemicals should be selected for decontamination that will minimize the
creation of mixed waste. Decontamination activities will be conducted using SOP RP-132, Radiological
Protective Clothing Selection, Monitoring, and Decontamination.

5.6.2.1 Chemical Decontamination

The general requirements for chemical decontamination of sampling equipment are described in
Worksheet #14 of the SAP (to be submitted under separate cover). Specific items of personal property
may be decontaminated. PPE may be scanned and disposed of appropriately.

Specific decontamination and disposition activities will be performed, as identified in the SAP and each
TSP, to prevent cross contamination of samples or to recover personal property that has become
contaminated. Wastes that result from these decontamination activities will be handled as IDW. The
survey plans may include packaging, sampling, and storing IDW in secure locations pending receipt and
validation of analytical results.

Abrasive methods may be necessary if areas of fixed contamination are identified. Typically, such
decontamination will involve manual decontamination methods using detergents, water, and mild
abrasives. Strippable coatings also may be applied. Decontamination activities will be conducted using
SOP RP-132, Radiological Protective Clothing Selection, Monitoring, and Decontamination.

5.6.3 Waste Management

Waste materials that were generated or identified during the course of the project will be managed with
proper storage, characterization, and disposal in accordance with Section 8.

5.6.4 Demobilization

Demobilization will consist of surveying, decontaminating, and removing equipment and materials,
cleaning the project site, inspecting the site, and removing temporary facilities. Demobilization activities
will also involve collection and disposal of contaminated materials, including decontamination water and
disposable equipment for which decontamination is inappropriate.
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The soil sampling protocols are described in greater detail in Section 5 and the SOPs provided in
Appendix B. The decision flowchart for soil areas is shown on Figure 6-1.

In general, the following actions will occur:

¢ Radiologically impacted soil areas will be divided into Group 1, Group 2a, or Group 2b based on the
CSM (Section 2) and other site-specific information.

¢ Required soil samples will be collected as described in Section 5.2.

¢ Samples will be submitted to the laboratory and backup samples will be archived.
e Laboratory analyses will be performed as described in Section 4.7.

¢ The DCGLwtest will be performed on the sample results.

¢ Additional evaluations will be conducted, if necessary.

¢ Determination will be made as to whether the sampling results demonstrate compliance with the
release criteria.

Once the laboratory data are available, verified, validated, and reviewed by a health physicist,
comparisons to release criteria will be conducted. Survey units where all results exceed the 95 percent
upper confidence level for the background reference area data set by a concentration less than the
release criteria listed in Table 4-2 achieve the project objectives. Group 1 survey units will be
recommended for unrestricted release, and Group 2 survey units will be recommended for NFA.

If one or more soil sample results exceed the mean for the background reference area data set by more
than the release criteria listed in Table 4-2, additional evaluations may be performed. Additional
evaluations may include additional sample analyses, NORM evaluations (Section 6.6.1), statistical
evaluations (Section 6.6.2), background evaluations (Section 6.6.3), and dose or risk assessments
(Section 6.6.4). Group 1 soil areas not recommended for unrestricted release may be subjected to
remediation and additional radiological surveys. Group 2 areas not recommended for NFA will resultin a
re-evaluation of the CSM. Figure 6-2 shows the data evaluation process for Group 1 soil areas, and
Figure 6-3 shows the data evaluation process for Group 2 soil areas.

6.1  Data Quality Verification and Validation

Data verification and data validation will be performed as described in the SAP (to be submitted under
separate cover), Worksheets #34, #35, #36, and #37.

6.2  Preliminary Data Review

A preliminary data review will be conducted to learn about the structure of the data by identifying
patterns, relationships, or potential anomalies. The preliminary data review will include calculating
statistical quantities, preparing posting plots of scan and sample data, preparing histograms of scan and
sample data, preparing normal probability plots of scan and sample data, and preparing retrospective
power curves.
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SECTION 6 — DATA EVALUATION

6.2.1 Calculate Statistical Quantities

Basic statistical quantities will be calculated for gamma scan and soil sample data sets for each survey
unit. Basic statistical quantities will include the mean, median, standard deviation, range, and 95 percent
upper confidence limit. Comparing the mean and median survey unit result to the background reference
area mean and median provides a quick comparison between the survey unit and the background
reference area. Comparing the standard deviation of the survey unit against the value of ¢ used to
estimate the minimum number of measurements in a survey unit (see Section 4.3.3) provides a check of
the assumptions used to develop the survey design. Comparing the range to the standard deviation
provides and initial assessment of the shape of the distribution, identifying potential outliers or
anomalous data distributions.

6.2.2 Prepare Posting Plots

Posting plots are maps on which measurement results are shown at the location where the
measurement was performed. Posting plots are inspected to identify patterns or inconsistencies in the
data, especially potential areas of elevated activity requiring additional investigation. Posting plots may
be prepared using cpm results, or they may be prepared using normalized data allowing comparison of
results from multiple detectors or different measurement methods.

6.2.3 Prepare Histograms

Histograms, or frequency plots, are used to examine the general shape of a data distribution.
Histograms reveal obvious departures from symmetry, including skewness, bimodality, or significant
outliers.

6.2.4  Prepare Normal Probability Plots

Normal probability plots, sometimes referred to as quantile-quantile or Q-Q plots, compare a data
distribution to an assumed normal distribution. Background data approximate a normal distribution, so
comparing survey unit data to a normal distribution is one technique for comparing data to background.
Data from a normal distribution appear as a straight line on a normal probability plot, so deviations from
a straight line indicate potential deviations from a normal distribution, or potential deviations from
background. Normal probability plots from different data sets can be shown on the same graph to allow
for direct comparisons between multiple data sets.

6.2.5 Prepare Retrospective Power Curves

A retrospective power curve provides an evaluation of the survey design, and is used to demonstrate
enough data were collected to support decisions regarding the radiological status of the survey unit. The
retrospective power curve is compared with the survey design assumptions (Section 4.3.3) to determine
that a sufficient number of samples was collected.

6.3  Evaluation of Scan Data

Scan data will be evaluated to identify statistical and spatial anomalies indicating potential areas of
elevated activity. All scan data will be compared directly to investigation levels. Locations where scan
data exceed investigation levels will be identified as potential areas of elevated activity.

The investigation level for gamma scan results will be established at three standard deviations above the
mean for the gamma scan data set being evaluated. Gamma scan results will be investigated using a
posting plot to identify clusters of collocated gamma scan results to identify areas of locally elevated
gamma radiation indicating the potential for small areas of elevated activity. Alpha and beta scan
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measurements on building surfaces will be evaluated using investigation levels corresponding with the
release criteria listed in Table 4-2.

Graphical representations of scan data results developed during the preliminary data review
(Section 6.2) may also be used to identify potential areas of elevated activity.

Locations identified as potential areas of elevated activity will be subjected to additional investigation.
The additional investigation may include data review, statistical analysis, comparison to background
reference area data, comparison to local or regional background data, performance of biased field
measurements, or collection and analysis of biased samples.

6.4  Evaluation of Sample Data and Static Measurements

The release criteria presented in Table 4-2 represent acceptable concentrations of radionuclides above
background. The release criteria listed in Table 4-2 will be added to an estimate of background and
compared with results of sample analyses and surface activity measurements. Estimates of background
will be based on background reference area data sets (Section 4.2).

6.4.1 Sample Analytical Data

A background reference area data set will be developed and selected as representative of background
for samples collected in a survey unit. The mean for the background reference area data set will be
calculated for each ROC associated with the survey unit being investigated. The release criterion from
Table 4-2 for each ROC will be added to the mean for the background reference area data, and the sum
of these numbers will be the investigation level for samples for that ROC in that survey unit.

Each sample result will be compared with the corresponding investigation level. If all results for all ROCs
in a survey unit are less than the investigation level, the survey unit meets the survey objectives. A
recommendation for unrestricted release will be made for Group 1 survey units, or a recommendation
of NFA will be made for Group 2 survey units.

If at least one result for any ROC exceeds the investigation level, additional investigation is required. For
Group 1 survey units, remediation may be recommended, followed by re-survey and evaluation of
re-survey data. If remediation is not recommended for a Group 1 survey unit, or if it is a Group 2 survey
unit, a background evaluation (Section 6.6) will be performed.

6.4.2 Surface Static Data

Alpha and beta surface static measurements will be compared to the investigation level to determine
whether the survey unit meets the project objectives. The investigation level for static measurements is
also based on the release criteria provided in Table 4-2. Since alpha and beta static measurements are
not ROC-specific, the alpha-emitting ROC with the lowest release criterion will be used for static alpha
measurements, and the beta-emitting ROC with the lowest release criterion will be used for beta
measurements.

The appropriate release criterion will be added to the mean for the background reference area data set
selected to represent that survey unit. If all alpha static results are less than the alpha investigation
level, and all beta static results are less than the beta investigation level, the survey unit meets the
survey objectives. A recommendation for unrestricted release will be made for Group 1 survey units, or
a recommendation of NFA will be made for Group 2 survey units.

If at least one result for alpha or beta static measurements exceeds the corresponding investigation
level, additional investigation is required. For Group 1 survey units, remediation may be recommended,
followed by re-survey and evaluation of re-survey data. If remediation is not recommended for a
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Group 1 survey unit, or if it is a Group 2 survey unit, a background evaluation (Section 6.6) will be
performed.

6.5  Remediation of Group 1 Survey Units

Following the evaluation of scan data, sample analytical data, and surface static data from Group 1
survey units, the Navy may recommend remediation. Following remediation, additional surveys will be
performed to confirm remediation was successful and provide data required to support a finding of
unrestricted release. Figure 6-1 and Figure 6-2 illustrate the data evaluation process, including
remediation, for Group 1 survey units.

6.6  Background Evaluation

The release criteria presented in Table 4-2 represent acceptable concentrations of radionuclides above
background. Background consists of a combination of NORM and ubiquitous fallout.

The CSM (Section 2) states that HPNS is constructed from fill containing NORM and ubiquitous fallout.
Fallout from atmospheric nuclear weapons testing prior to 1963 was deposited on exposed surfaces
throughout the world. Each batch of imported fill material potentially introduced a different background
distribution for NORM, resulting in multiple background distributions for NORM at HPNS. Construction
activities at HPNS have altered what was present as surface material exposed to fallout, resulting in
re-distribution of fallout radionuclides throughout surface and subsurface soil.

The background reference area data sets described in Section 4.2 are designed to represent the majority
of soils and building surfaces at HPNS. However, there is not a single, consistent radiological background
at HPNS that can be used for evaluating all survey results. This section describes additional background
evaluation tools that may be applied as part of the data evaluation process.

6.6.1 NORM Evaluation

Because HPNS was constructed from multiple fill materials over several decades, concentrations of
naturally occurring radionuclides representative of background could vary significantly. Should the initial
laboratory gamma spectroscopy soil sample results exceed the mean of the background reference area
data set by more than the DCGLy, it will be necessary to determine whether the elevated radioactivity is
attributable to NORM. The NORM evaluation process consists of determining a sample-specific
background value for naturally occurring radionuclides based on U-238 concentrations. There is no
historical evidence that U-238 was associated with Navy radiological activities at HPNS, so all U-238
activity at HPNS is naturally occurring and considered background. The following sections describe the
processes to achieve these assessments. The NORM evaluation process is illustrated on Figure 6-4.
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Calculate the NORM equation
en= S(5,%r)

Where:
2 = NORM Evaluation
Sr = sample nuchide activity {Ra-226 by emanation
U-235 & Th-232 by alpha Spec)
se = sarmple U-238 activity (by alpha Spec)

= ratio of nuclide to U-238 from reference area data set
d = nuclide DOGL, (release criterial
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Figure 6-4. NORM Evaluation Process

6-8

ED_002138A_00011209-00069
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6.6.1.1 Sample-specific Background Determination

Natural background at HPNS is expected to vary significantly based on the history of construction and fill
activities over the life of the facility. Based on previous radiological investigations at HPNS, the variability
in natural background could result in falsely determining that radionuclide concentrations represent
contamination, when they in fact represent natural background, resulting in unnecessary remediation
and additional surveys. To avoid false identification of contamination, soil samples with naturally
occurring radionuclides at levels exceeding the release criteria (Section 6) will have a NORM
determination performed based on a sample-specific background determination.

The release criteria presented in Section 6 are incremental concentrations above background.

Section 4.2.1 discusses the identification of background reference areas for soil used to provide an
estimate of background radionuclide concentrations for all ROCs. ROCs that are also naturally occurring
include Ra-226, U-235, and Th-232. The reference area estimate of background concentrations is
designed to be representative of the majority of soils at HPNS, but there is an expectation that some
soils may be present where natural background could be outside the range of results represented by the
background reference areas.

All laboratory soil sample results will be compared to the release criteria (Section 6) and the mean of the
background reference area data set to identify results that are potentially elevated and could represent
contamination. Soil sample results exceeding the mean for the background reference area data set by
more than the release criteria for a naturally occurring ROC will have additional laboratory analyses
performed to support a sample-specific background determination.

Alpha spectrometry will be used to determine the U-238 concentration in a specific sample. The U-238
concentration will provide the basis for the sample-specific background because all U-238 at HPNS is
naturally occurring. The background reference area data will include expected ratios of naturally
occurring ROCs to U-238. Application of the nuclide-specific ratio to U-238 to the alpha spectrometry
result for U-238 will provide the nuclide- and sample-specific background concentration. A comparable
laboratory analysis will be performed for the ROC. The ROC result will be compared to the nuclide- and
sample-specific background to determine whether the ROC concentration exceeds background by more
than the release criterion.

6.6.1.2 NORM Evaluations

A NORM evaluation will be required when a gamma spectroscopy result for a specific laboratory sample
analyzed for Ra-226, U-235, or Th-232 exceeds the mean for the background reference area data set by
more than the release criteria. These evaluations will use the same laboratory that performed the initial
gamma spectroscopy measurements that failed the release criteria. The laboratory will be directed to
perform alpha spectrometry for U-238, as well as alpha spectrometry for U-235 and Th-232, or
emanation for Ra-226, analyses specific to the failed nuclide, as shown in Table 6-1.

Table 6-1. Laboratory Alpha Spectroscopy and Emanation

Nuclide Analyses Nuclides Required
Ra-226 Ra® U Ra-226 and U-238
U-235 U U-235 and U-238
Th-232 Th, U Th-232 and U-238

2Ra-226 analysis will be through a Lucas cell (emanation) analyses.

The analyses will be specific to the nuclide in question. A NORM evaluation test will be performed to
determine whether the data represent NORM.
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6.6.2 Statistical Evaluation

The statistical test presented in this Work Plan compares each analytical result for each ROC to the
release criterion added to the mean for the background reference area data set. Alternate statistical
tests are available from USEPA (USEPA, 2006) that may be applied for data evaluation of individual
samples or small groups of samples. These statistical tests may be used to determine whether elevated
results are attributable to contamination or variation in background concentrations.

6.6.3 Regional and Local Background Evaluation

Radiological background may vary significantly at HPNS, and there is the potential that background
reference area data sets may not be representative of background in some areas or for specific
materials encountered during surveys. This situation is often encountered during building surveys when
a new type of material is encountered, or building materials were provided by a different supplier.
However, the history of HPNS indicates this could be an issue for soils as well as buildings.

When the existing background reference area data set is not considered representative of background,
it may be possible to identify a new background reference area to provide a local background that
supports evaluation of local data. it may also be possible to identify a regional background based on
scientific research at nearby sites, or radiological studies performed at neighboring sites.

6.6.4 Dose and Risk Analysis

This Work Plan describes methods for collecting radiological data and comparing ROC concentrations
and surface activity levels to release criteria. The purpose of this project includes demonstrating that
remedial action objectives have been met in accordance with the records of decision and in compliance
with CERCLA site closure requirements. Achieving these objectives may require calculations of dose or
risk to demonstrate that the property can be transferred.
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SECTION 7

Radioactive Materials Management and
Control

The control of radioactive material will be performed in accordance with the provisions of this Work Plan
and SOPs RP-105, Unrestricted Release Requirements; RP-132, Radiological Protective Clothing Selection,
Monitoring, and Decontamination; RP-111, Radioactive Materials Control and Waste Management Plan;
RP-101, Access Control; and RP-102, Radiological Posting.

Instructions on the management and control of radioactive material are provided in this Work Plan. The
radioactive material license required is provided in Appendix A. Two types of radiological materials may
require management under this Work Plan. Sealed sources may require radiological controls if the type
or amount of radioactivity in the source exceeds thresholds under the Radioactive Material License. IDW
may require management under radiological controls pending analysis of radiological content and prior
to removal by a waste broker. The required actions for survey staff are stipulated in this Work Plan.
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SECTION 8

Waste Management, Transport, and Disposal

This section describes the type of waste expected to be generated and the management, transport, and
disposal of the material.

8.1  Project Waste Descriptions

Woaste generated during this survey and sampling project (IDW) will either be radiological or non-
radiological in nature.

Radiological waste will be classified as LLRW or low-level mixed waste (LLMW). Radiological waste
anticipated to be generated from materials including but not limited to:

¢ Soil/sediment

e Debris (asphalt, concrete, etc.)

Non-radiological wastes anticipated to be generated may include, but are not limited to:
e Soil/sediment

e Debris (asphalt, concrete, etc.)

Non-radiological soil and PPE intended for offsite disposal may be classified as:

e Toxic Substances Control Act (TSCA) hazardous

e Resource Conservation and Recovery Act (RCRA) hazardous

¢ Non-RCRA (California) hazardous waste

Non-radiological soil that is not considered TSCA, RCRA, or non-RCRA hazardous wastes will be
considered for re-use as clean onsite backfill material or sent for offsite disposal as municipal waste.

Management and disposition of IDW will depend on the waste classification of the materials. If the
waste material is classified as radiological (LLRW or LLMW) the process of management and disposition
is described as:

e CH2M will temporarily manage the waste in accordance with requirements of the California
Radioactive Material License until the custody of the material is transferred to the United States
Army Joint Munitions Command (AJMC) certified waste broker. LLRW disposal is performed under
the Navy’s LLRW Disposal Program managed by the United States Army as the DoD’s Executive
Agent for the disposal of LLRW. The AJMC broker is responsible for transportation and offsite
disposal.

If the waste material is classified as non-LLRW or non-LLMW the process of management and disposition
is described as:

e CH2M will manage waste classified as non-LLRW or non-LLMW. For soil generated in areas that were
historically designated as previously impacted, such as trench units and fill units, and soil associated
with current and former building sites, any leftover soil will be spread out on a pad (asphalt or
concrete area that will be covered in heavy mil plastic and free of known elevated gamma
anomalies) at a thickness of no more than 6 inches, dewatered if needed, gamma-scanned using
instrumentation selected in this Work Plan, sampled and analyzed, stored onsite pending results,
and then managed based on laboratory results. Any objects encountered that exceed screening
levels will be photographed, segregated, stored, and disposed of accordingly. If the soil laboratory
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results meet radiological release criteria and chemical results meet regulatory criteria, then this soil
will be placed back into the original location. Otherwise, it will be designated as IDW and disposed of
appropriately based on laboratory results. If the material meets radiological release criteria and
chemical results meet regulatory criteria, then this soil may be used as clean backfill.

Until the waste has been properly characterized, waste will be temporarily stored in appropriate
containers (55-gallon drum, bins with locking covers, super sack, or equivalent). When the container is
full, it will be labeled and placed in a designated and posted radioactive material storage area. The
container contents will be sampled for the HPNS ROCs and chemical contaminants, if warranted, given
the specific locations sampled and the potential for hazardous chemicals. Chemical analyses, when
required, will be performed using the toxicity characteristic leaching procedure, and the specific analytic
suites will be specified in the SAP and TSP. PPE will likely be assumed to be radiologically contaminated
and disposed of as LLRW, although survey and release may occur in accordance with Work Plan
requirements.

Radiological soil and PPE designated as LLRW or LLMW will be properly stored onsite pending packaging
and disposal by the AJIMC LLRW broker. The AJMC LLRW broker will provide LLRW storage containers,
conduct the necessary laboratory analysis, and coordinate transport and disposal.

8.2  Waste Management for Hazardous/Nonhazardous
Sites

In accordance with the applicable or relevant and appropriate requirements, the substantive
requirements of the state and federal hazardous waste generation, characterization, storage, treatment,
and management regulations of Title 22 California Code of Regulations (CCR) Sections 66261, 66262, and
66264, and 40 CFR Parts 261, 262, and 264, are applicable to the management of hazardous wastes
generated during the investigation activities and associated project activities.

82.1 Waste Classification

Waste classification will be performed by CH2M. According to RCRA requirements of Title 22 CCR
Section 66261.10, waste characteristics can be measured by an available standardized test method or be
reasonably classified by generators of waste based on their knowledge of the waste, provided that the
waste has already been reliably tested or if documentation exists of chemicals used.

A waste determined not to be a RCRA-hazardous waste may still be considered a state-regulated
non-RCRA hazardous waste. The State is broader in scope in its RCRA program in determining hazardous
waste. Title 22 CCR Section 66261.24(a)(2) lists the Total Threshold Limit Concentrations (TTLCs) and the
Soluble Threshold Limit Concentrations (STLCs) for non-RCRA hazardous waste. A waste is considered
hazardous if its total concentrations exceed the TTLCs, or if the extract concentrations from the Waste
Extraction Test exceed the STLCs. A Waste Extraction Test is required when the total concentrations
exceed the STLC by a factor of 10 but are less than the TTLCs. California also has additional hazardous
waste classification criteria (including 96-hour fish bioassays) that may need to be considered on a
case-by-case basis. Wastes determined to be hazardous wastes under California regulations and not
under federal regulations are referred to as non-RCRA hazardous wastes.

8.2.2 Container Labeling (Non-DOT)

Indelible ink will be used to label containers of potentially hazardous waste with a detailed description,
including accumulation start date, and the words “Analysis Pending — Potentially Hazardous” or
equivalent. A container log will be used to track contents, accumulation start data, sample identification
number, sample date, and disposal date. If containers are determined to contain nonhazardous waste,
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they will be labeled accordingly. If containers are determined to contain hazardous waste, they will
immediately be labeled with a completed “Hazardous Waste” label that will include the following:

USEPA identification number of the generator

Name and address of the generator

USEPA waste code

Department of Transportation (DOT) shipping name (prior to offsite shipment)
Description of contents

Date of generation

® & o o o o

An inventory of waste containers will be maintained. In addition, weekly inspections of container
storage areas will be conducted and logged while wastes remain in these areas to ensure the integrity of
the containers and secondary containment, to check for leaks or spills, and to ensure that labels and
markings are in good condition.

8.2.3 Waste Accumulation Areas

CH2M and subcontractors working on this project will coordinate with the Navy to determine an
appropriate site location to store the small amount of hazardous waste expected to be generated by
these investigations, if there is any. All waste delivered for storage will meet the labeling requirements
of the storage facility in accordance with SOP RP-111, Radioactive Materials Control and Waste
Management Plan.

8.2.4 Waste Disposal

Disposal of LLRW and LLMW will be performed by the Navy’s AIMC LLRW broker. All other wastes will be
disposed of by CH2M or a subcontractor to CH2M. Hazardous wastes will be transported offsite for
appropriate recycling or disposal. Used PPE will generally be managed and disposed of as nonhazardous
waste, unless work is required in areas of significant contamination. Other waste streams requiring
offsite disposal will be sampled and analyzed, as necessary, to ensure that the waste is properly
characterized and profiled, and meets the waste acceptance criteria and packaging requirements for the
proposed treatment, storage, and disposal facility prior to transport.

Hazardous waste will be disposed of only at a hazardous waste disposal facility prequalified by CH2M
and permitted for the disposal of the particular type of hazardous waste generated. Wastes disposed of
offsite will be sent to RCRA Subtitle C or RCRA Subtitle D facilities that meet the requirements of 40 CFR
Part 300.440 (CERCLA offsite policy).

8.2.5 Waste Transportation (Offsite)

Offsite transportation of LLRW and LLMW will be performed by the Navy’s AIMC LLRW broker. All other
wastes will be transported by CH2M or a subcontractor of CH2M. Hazardous wastes will be shipped in
accordance with the DOT Hazardous Material Transportation regulations of 49 CFR Parts 171-177, and
40 CFR Part 262 Subpart B, and 22 CCR Section 66262, which include packaging, placarding, labeling, and
manifesting requirements. Additionally, hazardous wastes will be shipped with appropriate land disposal
restriction (LDR) certification notices in accordance with 40 CFR Part 268, and 22 CCR Section 66268.
Personnel having the required DOT training will perform all DOT functions. In addition, all transporter
and disposal contractors will be subject to the subcontractor qualification process.

If material is hazardous, it will be shipped under the appropriate hazard class. All hazardous waste will
be transported under DOT hazardous material regulations. Each shipment of a suspected hazardous
material will be properly classed using the Hazardous Material Table in 49 CFR Part 172.101.
DOT-trained personnel will make all determinations.
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All waste leaving the site must go through the onsite radiological portal monitor and be coordinated
with the base waste contractor.

8.2.6 Waste Minimization

To minimize the volume of all waste streams generated during the project, the following general
guidelines will be followed:

¢ Waste material will not be contaminated unnecessarily.
¢  Work will be planned in advance.

e Material may be stored in large containers, but the smallest reasonable container will be used to
transport the material to its destination.

¢ C(Cleaning and extra sampling supplies will be maintained outside any potentially contaminated area
to keep them free of contamination and to minimize additional waste generation.

¢ Mixing of detergents or decontamination solutions will be performed outside potentially
contaminated areas.

¢ Drop cloths or other absorbent material will be used to contain small spills or leaks.
¢ Contaminated material will not be placed with clean material.

¢ Wooden pallets inside the exclusion zone will be covered with plastic.

¢ Material and equipment will be decontaminated and reused when practicable.

¢ Volume reduction techniques will be used when practicable.

e Waste containers will be verified to ensure that they are solidly packed to minimize the number of
containers.

¢ Only waste containers adequately sized to contain the volume of waste generated will be used.

e Less hazardous substances will be used whenever possible {(only the volume of standard solutions
needed for testing will be brought; minimal amounts of decontamination water and solvent rinses
will be used).

8.2.7 Inspections

While waste accumulation areas used by CH2M will be informally inspected daily, formal inspections of
container accumulation areas will be conducted and recorded at least weekly in accordance with 40 CFR
Part 264, Subpart |, and 22 CCR Section 66264. The PRSO or designee will conduct inspections.
Inspections will be recorded in a dedicated field logbook, and a weekly inspection checklist will be
completed. The container storage areas will be inspected and containers checked to ensure the
following:

e Containers will be checked for condition. If a container is not in good condition or appears to be
leaking, the waste will be transferred to another container.

e Containers will be checked to be sure that they are made of material that will not react with, and is
otherwise compatible with, the hazardous waste to be stored.

e The containers will be checked to ensure that they remain closed at all times, except when adding or
removing waste.

e The container label will be checked to ensure that it is filled out properly and that the waste
accumulation date is correct.
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8.2.8 Documentation

Documentation requirements apply to all waste managed during project activities. Field records will be
kept of all waste-generating activities. All pages of the field data record log will be signed and dated by
the supervising field leader who is entering the data. In addition, the following information will be
recorded in the log:

Description of waste-generating activities

Location of waste generation (including depth, if applicable)
Type and volume of waste

Date and time of generation

Description of any waste sampling

Name of person recording information

Name of field manager at time of generation

® & o o o o o

8.2.9 Hazardous Waste Manifests and Land Disposal Restriction Certification

Offsite transportation and disposal of hazardous wastes will be handled by the CH2M-selected waste
contractor. All hazardous waste transported from the site will be accompanied by a hazardous waste
manifest. Navy personnel will be responsible for reviewing and signing all waste documentation,
including waste profiles, manifests, and LDR notifications (manifest packages). Prior to signing the
manifest, the designated Navy official will ensure that pre-transport requirements of packaging,
labeling, marking, and placarding are met according to 40 CFR Parts 262.30-262.33, and 49 CFR
Parts 100-178.

83  Waste Management for Radioactive Wastes

The following sections address specific control and management practices for LLRW and LLMW.
Transportation and disposal of LLRW and LLMW will be handled by the AJMC certified LLRW waste
broker. LLRW disposal is performed under the Navy’s LLRW Disposal Program managed by the United
States Army as DoD’s Executive Agent for the disposal of LLRW. The waste broker will coordinate closely
with CH2M (and Perma-Fix) and the RASO.

83.1 Waste Classification

CH2M is responsible for classification of waste materials. Materials determined to be LLRW or LLMW, as
specified in 49 CFR, base-wide requirements, or disposal facility requirements, will be transported and
disposed of by the AJMC LLRW broker. Materials determine to be non-LLRW or non-LLMW (i.e. all other
wastes) will be transported and disposed of by CH2M. Waste characteristics, including the radionuclides
present and their associated specific activities, will be measured by an available standardized test
method as found in the SAP, such as gamma spectroscopy, strontium analysis, or alpha spectroscopy.
Additionally, for LLMW, chemical waste characteristics can be measured by a standardized test method
or be reasonably classified by generators of waste based on their knowledge of the waste, provided that
the waste has already been reliably tested for acceptance at the waste disposal facility.

8.3.2 Waste Accumulation and Storage

Specific requirements apply to the accumulation and labeling of LLMW. This project may require the
temporary accumulation of LLMW in containers. These wastes will be managed, accumulated, and
inspected in accordance with the regulations and SOPs of the contractor’s radioactive material license.

Soil, debris, and materials classified as LLRW or LLMW may be generated during sampling. When
classified as LLRW or LLMW, these wastes may be placed in containers provided by Navy (55-gallon
drums, super sacks, or equivalent). LLRW and LLMW will be packaged in accordance with the direction
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of a the AJMC LLRW broker, and in accordance with federal regulations and disposal facility
requirements. Containers for these wastes will be supplied by the AJIMC LLRW broker and may include
55-gallon drums, super sacks, or equivalent. Containers will be properly lined, and an absorbent will be
used if it is considered necessary. Containers will be radiologically surveyed when filled with material.
Each container will be properly inventoried and labeled. Inventories will include material description and
isotopic identification, and hazardous components, if appropriate. The contents of each container will
be recorded in the field logbook, and each container will be assigned a unique identification number.

Containers will be stored in a designated and posted radioactive material storage area under the
authority of the contractor’s California Radioactive Material License. Storage areas may be at the site
where the waste originated or another location as directed by the Navy. Containers will be secured to
prevent unauthorized access to their contents. Once filled, containers will be surveyed, and surface
radiation dose rate measurements will be collected.

8.3.3 Labeling and Posting of Containers Containing Radioactive Waste

Each waste container containing LLRW or LLMW will be labeled. The activity contained in each waste
container will be reported in pCi/g, and maximum contact radiation levels will be measured in
milliRoentgens per hour. Following the surveying and labeling, the waste container will be placed in a
designated and posted radioactive area. The container area will be posted with a “Caution — Radioactive
Material Area” posting. An inventory of contents with radionuclide and specific activity (if available) will
be maintained by the contractor until the custody of the material is transferred to the AJMC LLRW
broker.

83.4 Waste Accumulation Areas

CH2M and subcontractors working on this project will implement, at a minimum, the following
requirements for radioactive waste stored onsite within a designated radioactive materials area:

¢ Industry standard posting and barrier materials will be displayed with wording that includes the
following, “Caution, Radioactive Materials Area,” at each radioactive waste storage area sufficient to
be seen from any approach. The signs will be legible and clearly conspicuous for outdoor and indoor
locations.

¢ Aisle space will be maintained to allow for the unobstructed movement of personnel, fire-control
equipment, spill-control equipment, and decontamination equipment to any facility operation area,
in the event of an emergency, unless aisle space is not needed for any of these purposes.

e The areas will be secured to prevent unauthorized access to the material.

¢ The following emergency equipment will be located or available to personnel during radioactive
waste management activities at each accumulation area:

— A device, such as a telephone or a handheld two-way radio, capable of summoning emergency
assistance (adjacent areas with personnel who have communication devices or areas with fixed
devices that personnel can access quickly are sufficient)

—  Portable fire extinguishers, fire-control equipment, spill-control equipment, and
decontamination equipment

Filled containers generated during performance of work will be stored in a material storage location
until the contained material can be characterized and appropriately classified. Depending on the
characterization results, the material may be moved to another storage location, transported and
disposed offsite, or re-used as backfill.

8-6

ED_002138A_00011209-00078



SECTION 8 — WASTE MANAGEMENT, TRANSPORT, AND DISPOSAL

8.3.5 Waste Disposal

The Navy’s AJIMC LLRW broker is responsible for the transportation and disposal of LLRW and LLMW.
The AIMC LLRW broker will coordinate closely with RASO and CH2M to ensure proper transfer of
custody of the waste. LLRW and LLMW inventories will be managed under the appropriate radioactive
material license.

The AIMC LLRW broker will be responsible for preparing the hazardous waste manifests for the LLMW
and the radioactive waste manifests for the LLRW. LLRW manifests will be signed by the waste broker or
the Navy, as appropriate. LLMW manifests are signed by the RSO. The waste broker will also be
responsible for coordinating the shipment of LLMW and LLRW and coordinating with the waste disposal
facilities.

8.3.6  Waste Transportation

The AJMC LLRW broker is responsible for transportation of the LLRW and LLMW sent offsite for disposal
in accordance with the DOT Radioactive Material Transportation regulations of 43 CFR. The contractor
may supply DOT contamination surveys and radiation measurements on the outside of the container
prior to shipment. The AIMC LLRW broker will ensure that empty containers being returned to vendors
meet the release limits for equipment and materials.

8.3.7 Waste Minimization

To minimize the volume of radioactive waste generated during the project, the following general
guidelines will be followed:

¢ Waste material will not be contaminated unnecessarily.
¢  Work will be planned in advance.

¢ Material may be stored in large containers, but the smallest reasonable container will be used to
transport the material to its destination.

¢ C(Cleaning and extra sampling supplies will be maintained outside any potentially contaminated area
to keep them free of contamination and to minimize additional waste generation.

¢ Mixing of detergents or decontamination solutions will be performed outside potentially
contaminated areas.

¢ When decontaminating radioactively contaminated material, every effort should be made to
minimize the generation of mixed waste.

e Contaminated material will not be placed with clean material.
¢ Wooden pallets inside the exclusion zone will be covered with plastic.
¢ Material and equipment will be decontaminated and reused when practicable.

¢ Volume reduction techniques will be used when practicable.

8.3.8 Inspections

While all waste accumulation areas will be informally inspected daily during waste generation activities,
formal inspections of all container accumulation areas will be conducted and recorded at least weekly in
accordance with the appropriate radioactive material license (RML) requirements. The PRSO or designee
will conduct inspections that will be recorded in a dedicated field logbook, and a weekly inspection
checklist will be completed. The container storage areas will be inspected and the containers checked to
ensure the following:
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¢ The containers will be checked for condition. If a container is not in good condition, the certified
waste broker will be informed.

¢ The containers will be checked to ensure that they remain closed and secured at all times, except
when adding or removing waste.

e The container label will be checked to ensure that it is visible and filled out properly.

8.3.9 Documentation

Documentation requirements apply to all waste managed during project activities. Field records will be
kept of all waste-generating activities. All pages of the field data record log will be signed and dated by
the person entering the data. In addition, the following information will be recorded in the log:

Description of waste-generating activities

Location of waste generation (including depth, if applicable)
Type and volume of waste

Date and time of generation

Description of any waste sampling

Name of person recording information

Name of field manager at time of generation

8.3.10 Radioactive Waste Manifests

Any LLRW or LLMW transported from the site will be accompanied by a radioactive waste manifest or a
Uniform Hazardous Waste Manifest, as appropriate. The LLRW/LLMW manifests are the responsibility of
the AJMC LLRW broker.

® & o o o o

The RSO and RASO will each receive one copy of the manifest. The remaining copies will be given to the
transporter. The manifest will be returned to the Navy signatory official in accordance with the base’s
recordkeeping requirements.

8.4  Updating the Waste Management Plan

The Waste Management Plan section will be updated as changes in site activities or conditions occur, as
changes in applicable regulations occur, and as replacement pages are added to this Work Plan.
Revisions to waste management will be reviewed and approved by the Navy. All changes to the plan
associated with radioactive or mixed waste will require approval from RASO.
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SECTION 9

Documentation and Records Management

The purpose of this section is to define standards for the maintenance and retention of radiological
records. Radiological records provide historical data, document radiological conditions, and record
personnel exposure.

Sample collection, field measurements, and laboratory data will be recorded both electronically and on
paper, to the extent practicable. Electronically recorded data and information will be backed up to the
HPNS CH2M SharePoint site on a nightly basis, or as reasonably practical. Data and information recorded
on paper will be recorded using indelible ink. Both electronic and paper records of field-generated data
will be reviewed by the PRSO or a designee knowledgeable in the measurement method for
completeness, consistency, and accuracy. Data manually transposed to paper from electronic data
collection devices will be compared to the original data sets to ensure consistency and to resolve noted
discrepancies. Electronic copies of original electronic data sets will be preserved on a nonmagnetic
retrievable data storage device. No data reduction, filtering, or modification will be performed on the
original electronic versions of data sets.

Changes or corrections to project documentation will be made by crossing out the erroneous item with
a single line, initialing (by the person performing the correction), and dating the correction. The original
item, although erroneous, must remain legible beneath the crossed-out line. The new information will
be written above the crossed-out item. Corrections must be written clearly and legibly with indelible
black or blue ink.

9.1  Requirements

Records resulting from implementation of this Work Plan will meet the quality standards as outlined
herein. All records must be retrievable and maintained for their prescribed retention time as defined in
the Project Contractor QA/QC Plan and Section 9.9. Working copies of records used for reference will be
stored separately from the original. Completed records awaiting transfer to long-term storage will be
stored in an appropriate manner to minimize loss and damage that could result from exposure to
weather, fire, or other conditions.

Principal personnel who create, review, and approve radiological records must sign and date the record
and follow quality standards specified in the Project Contractor QA/QC Plan.

9.2  Documentation Quality Standards

Records will be legible and completed with an indelible ink that provides reproducible and legible
copies. Records will be dated and contain a verifiable signature of the originator. Errors that may be
identified will be corrected by marking a single line through the error and by initialing and dating the
correction.

Radiological records will not be corrected using an opaque substance. Shorthand or nonstandardized
terms may not be used.

To ensure traceability, each record will clearly indicate the following:

Name of the project

Specific location

Function and process

Date

Document number (if applicable)

* o o o o
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The quantities used in records will be clearly indicated in standard units (curie, rad, rem, dpm,
Becquerel), including multiples and subdivisions of these units.

9.3 Documentation

The four types of documentation that will be maintained and assessed are field operation records,
laboratory records, data handling records, and work support documents. Most of the data produced will
be entered into the electronic data management system (used for radiological data and survey
generation) to produce quality data for inclusion in reports, documents, and presentations.

94  Data Management System

Supportable and definitive data must be produced and managed to achieve the DQOs. Acquiring,
evaluating, and managing data are the principal tasks involved in every aspect of the project support
activities. The resulting data are easily uploaded to the Naval Installation Restoration Information
Solution database.

9.5  Field Operation Records

The information contained in field operation records will document overall field operations and may
consist of the following:

¢ Field measurement records — At a minimum, this documentation will identify the names of the
persons conducting the activity, measurement identification, measurement locations, measurement
results, maps and diagrams, equipment, and unusual observations. Data record forms, bound field
notebooks, and electronic data loggers will be used to record raw data and make references to
prescribed procedures and changes in planned activities.

e Sample tracking records.
e QCrecords — QC records will be prepared as indicated in the Project Contractor QA/QC Plan.

e Personnel files — Personnel files record the names and training certificates of the staff collecting
data.

e Deficiency and problem identification reports — These reports will be prepared as indicated in the
Project Contractor QA/QC Plan.

e Corrective action reports — Corrective action reports will be prepared as identified in the Project
Contractor QA/QC Plan.

9.6  Laboratory Records

Survey and laboratory data assessment records will be prepared as indicated in the Project Contractor
QA/QC Plan.

9.7 Data Assessment

Assessment of survey data consists of four separate and identifiable phases: data reduction, data
verification, data validation, and data quality assessment (DQA). Verification and validation pertain to
evaluation of survey and analytical data and are considered as two separate processes. DQA considers
all sampling, analytical, and data handling details, external QA assessments, and other historical project
data to determine the usability of data for decision making.
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Data reduction involves data transformation processes such as converting raw data into reportable
guantities and units, using significant figures, and calculating measurement uncertainties.

Data verification compares the survey data against the requirements of this Work Plan and the SOPs. For
example, the survey locations, scan speed, number and location of systematic static survey
measurements, and the number and location of swipe samples. A verification report may be prepared
depending on the size and complexity of the survey. The verification report identifies those
requirements that were not met (called exceptions). Verification may be accomplished using a plan or
checklist, which doesn’t necessarily need to be project-specific. Data verification also involves reviewing
reports of data entered into the electronic data management systems by the appropriate supervisory
personnel knowledgeable of and with access to the original data to verify data transcription accuracy in
accordance with SOPs.

Validation is a systematic check on a set of survey data being used to meet the project requirements and
is performed to addresses the reliability of the survey data. The validation process begins with a review
of the survey data package to identify its areas of strength and weakness. The validation process should
determine the impact of not meeting the requirements of the SOPs. Validation then evaluates the data
to determine the absence of a required survey measurement and the uncertainty of the survey process.

During validation, the technical reliability and the degree of confidence in the reported survey data are
considered. The validator will note survey data that do not meet the performance criteria established in
the SOPs. The products of the validation process are validated data and a statement on which data are
acceptable and which data are sufficiently inconsistent that it should not be used in the decisions for
which the survey data was collected. The appropriate survey data acceptance criteria will be established
during the project planning phase and documented in the SOPs. Documenting that such a check cannot
be done is an appropriate and essential validation activity (for example, applying numerical tests to data
already determined to be unreliable is of no value).

DQA is the last phase of the data collection process and consists of a scientific and statistical evaluation
of project-wide knowledge to assess the usability of survey data sets. To assess and document overall
data quality and usability, the data quality assessor integrates the data validation report, field
information, assessment reports, and historical project data, and compares the findings to the DQOs.
The DQA process uses the combined findings of these multi-disciplinary assessments to determine data
usability for the intended decisions, and to generate a survey report documenting that usability and the
causes of any deficiencies.

The validation and DQA process varies depending on the survey objectives, and the level and depth of
the verification. The level and depth of the process are determined during the planning stage, and
should include the following:

e Appropriate selection of the survey instruments and survey method for the ROCs
e Evaluation of data completeness

s Verification of instrument/detector calibration

¢ Daily response checks of the instrument/detector

e Assessment of survey method specifications, such as scan speed, distance from the detector to
surveyed surface, survey path, time that counts are collected, and length of time for static
measurements

¢ Adherence to operator response requirements; for example, static counts acquired at locations with
count rates exceeding the investigation level

e Appropriateness of assumptions used in calculating MDC and probability of detection
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.

.

Appropriate background count rate settings used when calculating net counts

Checks on instrument system settings, such as voltages, gas flow rates, window thickness, cable
connection

Swipes collected as required by each TSP

Figures and forms accurately documented survey/swipe locations in accordance with project
requirements

Labeling of swipes

Analysis of swipes compliant with SOPs and TSPs

The level of data verification, validation, and DQA performed on radiological samples is defined in the
SOPs, SAP, and this Work Plan. Copies of surveys and sampling and analytical data (and their supporting
data) will be protected and maintained in project record files as indicated in this Work Plan. Table 3-1
lists each of the current CH2M SOPs developed for use at HPNS. Copies of these SOPs, as well as TSPs,
are appendixes to this report, and copies available in the CH2M offices at HPNS can be provided to the
Navy or regulatory agencies upon request.

9.8 Record Retention

Records resulting from implementation of this Work Plan will be retained as outlined in the SAP (to be
submitted under separate cover).
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SECTION 10

Environmental Protection Plan

This section briefly describes the environmental protection plan that will be implemented.

10.1 Land Resources and Vegetation

Land resources and vegetation are identified in Worksheet #10 of the SAP (to be submitted under
separate cover). Substantive provisions of the applicable permit programs will be applied to protect
wetlands and streams, if appropriate. CERCLA actions do not require permits.

10.2  Fish and Wildlife/Threatened, Endangered, and
Sensitive Species

Several hundred types of plants and animals are believed to live at or near HPNS. No federally listed
endangered or threatened species are known to permanently reside at HPNS or in the vicinity
(Levine-Fricke and PRC, 1997); however, San Francisco Bay is a seasonal home to migrating fish and
birds.

10.3 Wetlands and Streams

Two freshwater streams, Yosemite and Islais Creeks, flow into San Francisco Bay adjacent to the border
with HPNS. Surface water resources at the site are limited to small groundwater seeps from exposed
bedrock and the surface water in adjacent San Francisco Bay. The applicable permit will be applied to
protect wetlands and streams as required.

104 Stormwater, Sediment, and Erosion Control

Stormwater, sediment, and erosion control will be managed through the existing Stormwater Pollution
Prevention Plan (SWPPP) and the use of best management practices (BMPs).

10.4.1 Stormwater Pollution Prevention

Stormwater pollution prevention, otherwise known as stormwater management, includes measures that
can reduce potential stormwater pollution from industrial activity pollutant sources. Stormwater
management includes the following BMPs: a pollution prevention team, risk identification and
assessment, preventive maintenance, good housekeeping, site security, spill prevention and response,
stormwater pollution prevention, sediment and erosion prevention, inspection and monitoring, and
personnel training. These BMPs help to identify and eliminate conditions and practices that could cause
stormwater pollution. The SWPPP details the entire program to include the regulatory requirements and
methods used to meet these requirements.

Inspections play a large role in the prevention of releases and pollution of stormwater. Qualified
contractors and personnel perform inspections as described in the SWPPP. These inspections are
documented and retained pursuant to the requirements of Section 9.

10.4.2 Stockpile Control

Stockpiles, although not expected, will be managed to ensure that any possible cross contamination
with surrounding surfaces will be minimized to the extent possible. These measures will include, at a
minimum, the following:
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¢ All excavated material will be placed on plastic to prevent contact with the surface.

e All stockpiles will be covered with plastic or tarps at the end of shift or when stockpile additions or
removals are complete and monitored on a weekly basis.

¢ BMPs (bio waddles, straw waddles, erosion berms, etc.) will be used around stockpiles to prevent
material migration.

e Stockpiling of known hazardous material will not be allowed. Hazardous material will be packaged as
hazardous waste and stored under RCRA controls pending removal by a waste broker.

Additional requirements will be detailed in the appropriate TSPs.

10.4.3 Nonradiological Hazardous Materials

Hazardous material will be managed in accordance with permits, plans, rules and laws. At a minimum,
the following will be required:

e Hazardous material will be properly labeled and stored.

¢ Hazardous waste will be placed into approved containers and stored in designated Satellite
Accumulation Areas or Waste Accumulation Areas.

¢ Hazardous material or waste containers will be kept closed when not in use.

e  Prior to workers opening any container or package with hazardous material, Environmental, Health,
and Safety should be consulted to determine whether pre-entry monitoring is required.

10.5  Air Quality and Dust Control

Fugitive emissions will be minimized to the extent possible. Subsurface soil within the HPNS is expected
to be moist and not require dust suppression. These measures will include, at a minimum, the following:

e Visible dust caused by intrusive methods will require work to be paused and the source of the dust
corrected by dust suppression.

e Continuous radiological air samples (general area) will be collected during any intrusive work within
areas of known or potential radiological contamination or material.

e Areas with known or suspected radiological material that could become airborne from light winds
(fine or powdered material) will be evaluated for a suitable stabilization method (dust control agent,
fixatives, surfactants, or covering with erosion control covers).

¢ Area monitoring with direct reading dust monitors and photoionization detector (PID)
e Stationary high-volume area sampling

Additionally, a site-specific dust management plan will be developed. Any air permits (e.g. local air
quality board) that are required for the performance of work under this contract will be detailed in the
project environmental plan.

10.5.1 Radiological Air Sampling

Airborne activity monitoring (continuous or grab samples) and engineering controls may be required
during work when deemed appropriate by the License, PRSO, CH2M, or the Navy. To control
occupational exposures, establish PPE, and determine respiratory protection requirements, monitoring
and trending for airborne radioactive material will be performed as necessary. Engineered controls will
be implemented if required to maintain airborne concentrations below the applicable derived air
concentration (DAC) value for the ROCs (Table 10-1).
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During work, if the airborne concentration exceeds the appropriate DAC, ongoing activities will cease
and the affected location will be posted until the source of the airborne concentration is eliminated and
levels are confirmed to be below the appropriate DAC. Air monitoring will be performed using the
methods described in SOP RP-107, Measurement of Airborne Radioactivity. 1t is not anticipated that
airborne contamination would occur.

Table 10-1. Derived Air Concentrations

Radionuclide Radiation DAC {uCi/mL)
Ra-226 3.0x 101
Pu-239°2 3.0x 1012
Alpha (o)
Th-232 ¢ 5.0x 10713
U-235 6.0x 101°
Sr-90 ® Beta () 8.0x107°
Cs-137 Beta/gamma (B, v) 6.0x 108
a The most restrictive DAC for alpha-emitting nuclides is Pu-239.
b The most restrictive DAC for beta-emitting nuclides is Sr-90.
¢ Th-232 is not a recognized ROC.
Note:

uCi/mL = microcurie(s) per milliliter

10.5.2 Nonradiological Area and Personal Air Monitoring

Air monitoring for non-radiological contaminants is expected during fieldwork at HPNS. In keeping with
the philosophy of “Zero Dust,” engineering controls will be our primary method to eliminate dust. To
verify the effectiveness of the controls, the use of area direct reading dust monitors (e.g. DataRAM) may
be used. Area dust monitors may be deployed at select locations around the boundary of the site
(environmental locations).

In addition, stationary high-volume sampling will include upwind and downwind monitoring for the
ROCs, total suspended particulates (TSP), arsenic, lead, manganese, particulate matter larger than 10
microns in size (PM10), and asbestos.

Monitoring data will be compared with the threshold concentration levels developed for the project
site. If an analyte concentration exceeds its threshold level, the upwind and downwind results will be
compared to identify whether the exceedance was caused by onsite activities. If onsite activities are
found to be the cause of an exceedance, the Site Safety and Health Officer will immediately implement
corrective actions to enhance the dust control measures being implemented. These measures include,
but are not limited to, applying additional water and soil stabilizers, reducing driving speeds on unpaved
roads, and modifying the equipment and approach used to perform the work activities.

Breathing zone action levels will be established for non-radiological contaminants (e.g. heavy metals,
PCBs, etc), based on prior soil sampling at the site and task (e.g. drilling, excavation). Direct reading
monitoring equipment (e.g. DataRAM, PID) will be utilized to verify action levels are not exceeded
during work tasks.

Each project task plan will evaluate if non-radiological personal integrated air sampling is required, in
addition to direct reading monitoring. The SSHP will be updated via a Field Change Request if additional
monitoring is needed based on task-specific COCs. The APP and SSHP further discuss personal air
monitoring requirements of the project.
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10.6  Noise Prevention

Using standard OSHA occupational noise evaluation methods, the time weighted average for any 8-hour
period will not exceed 90 decibels (dBA) to any worker. In addition, CH2M will endeavor to limit noise
directly resulting from project work at or below 80 dBA at the task area boundary, or 70 dBA at the
HPNS boundary. Any noise permits that are required for the performance of work under this contract
will be detailed in the appropriate TSPs.

10.7 Construction Area Delineation

Construction area delineation will be evaluated upon arrival of the advance project personnel. Following
this evaluation, minor modifications will be made to the project plans and procedures to reflect the
current conditions.

10.8 Traffic Control Plan

Not Applicable.

109 General Operations

General operations will be governed under this Work Plan to ensure any operation conforms to the
requirements listed within. These requirements are specific to the type of hazard (radiological,
hazardous material, health and safety, etc.) and further require that each task have a corresponding
AHA. All work will be released by the cognizant CH2M manager prior to work being performed. Review
of the general operations AHA will include all environmental programs and permits to ensure
compliance.

10.10 Spill Prevention, Response, and Reporting

The project spill plan is provided in Section 20 of the APP/SSHP (to be submitted under separate cover).
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SECTION 11

Quiality Assurance/Quality Control

QA/QC will be performed throughout the survey. Soil sampling and laboratory QA/QC requirements can
be found in the SAP (to be submitted under separate cover). A senior QA/QC manager with knowledge
of radiological QA/QC will be present in the field for the duration of soil sampling activities. The QA/QC
manager’s sole responsibility will be to ensure that the QC measures in the project plans are performed.

Field QC samples will be collected at specified frequencies and submitted for laboratory analysis.
Planned project assessments will be performed to ensure activities are conducted in accordance with
the SAP. Verifying that workers are trained on applicable SOPs, Work Plan and TSP requirements will be
conducted. Frequency of assessments will vary based on type, and assessment findings will be
documented carefully to include any deficiencies identified along with their corresponding corrective
actions. Corrective action response also will be documented to include the nature of the response as
well as the timeframe for completion. QA management reports will be prepared at specified frequencies
and submitted to the appropriate recipients as indicated on SAP Worksheet #3.

QA/QC of documentationand records will be carried out as described in the SAP and this Work Plan.
Data assessments will be performed in accordance with Section 9.7. Records will meet the quality
standards as outlined and defined in the Project Contractor Quality Control Plan and Section 9.

To maintain continued compliance and evaluate overall Work Plan effectiveness, QC measures, including
self-assessment and management reviews, will be used. Radiological deficiencies will be addressed in a
timely manner. Additional information on QC measures, including formal audits, is provided in the SAP
(to be submitted under separate cover).
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Reporting

Multiple reports will be generated during the survey investigation. Section 9 discusses documentation
and records generated during this project. Corrective action reports, data validation reports, QA
management reports, and assessment reports are discussed in the SAP (to be submitted under separate
cover).

Upon the completion of data review, final status survey reports will be completed for buildings and for
sites with known historical contamination to document the completion of the re-performance of
characterization surveys, remediation (if necessary), and final status surveys. Parcel specific site
inspection reports will be generated for sites with lower potential for radiological contamination. Site
inspection reports will provide conclusions and recommendations based on the site investigation
surveys.
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State of California-Health and Human Services Agency

RADIOACTIVE MATERIAL LICENSE

California Department of Public Health

Page 1 of 4 pages

Pursuant to the California Code of Regulations, Division 1, Title 17, Chapter 5, Subchapter 4, Group 2, Licensing of Radioactive Material, and
in reliance on statements and representations heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive,
use, possess, transfer, or dispose of radioactive material listed below; and to use such radioactive material for the purpose(s) and at the
place(s) designated below. This license is subject to all applicable rules, regulations, and orders of the California Department of Public

Health now or hereafter in effect and to any standard or specific condition specified in this license.

1. Licensee:  Perma-Fix Environmental Services, Inc 3. License Number:
8188-01 Amendment Number :
. 4. Expiration date:
2. Address:
ress: | C.yc.lotron Road June 6, 2027 3)
Building 4
Berkeley, CA 94720
Attention: Eric Miller, CHP 5. Inspection agency:  Radiologic Health Branch
Radiation Safety Officer North
6. Nuclide 7. Form 8. Possession limit
A. Any byproduct material with A. Any A. Total not to exceed 18.5
atomic numbers 1 through 83 gigabecquerels (500 millicuries).
B. Any byproduct material with B. Any B. Total not to exceed 37
atomic numbers 84 through 103 megabecquerels (1 millicurie)
C. Radium-226 C. Any C. Total not to exceed 18.5
gigabecquerels (500 millicuries).
D. Any Source Material D. Any D. Not to exceed 200 kilograms (441
pounds).
E. Any Special Nuclear Material E. Any E. Total not to exceed 2 grams,
Plutonium-238 not to exceed 0.9
grams.

9. Authorized Use

A -E.

To be used for site characterization, decontamination, decommissioning, final status survey, packaging
waste for transport, preparation and analysis of samples from various media as a customer service, and
incidental to use for operational testing of radiation detection instruments.

LICENSE CONDITIONS

10. Radioactive material shall be used only at the following locations:

(a) Temporary job sites of the licensee in areas not under exclusive (see Condition 21) federal jurisdiction
throughout the State of California.

11. This license is subject to an annual fee for sources of radioactive material authorized to be possessed at any one time
as specified in Items 6, 7, 8 and 9 of this 